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For more than twentj jears she has taken a dose of Fpsoni 
salts e\erj one or two A\ccks Her bowel aetion was regular, but 
at frequent intervals she noted a lessened amount of urine 
passed and a “sluggish feeling,” both of which were corrected 
after takmg salts 

She was married at thirt\-fivc and one \car later bore a 
hcalthv clnld During the puerpenum all of the hair on the 
left side of her head came out leaving that side absoluteh bald 
After a period of eight months it was replaced b\ a new growth 
of hair matclung m color and texture that on the nght side 
In June 1920 she noted two areas of alopecia about 11 
inches in diameter located in the pancto-occipital region on 
cither side After a few weeks a white furrv growth of hair 
was noted in these areas, later other areas of alopecia developed 
followed b\ a growth of white hair the unafiectcd part of the 
scalp being covered with brown hair 'I his process of loss, of 
hair and replacement bv white hair continued until all of her 
hair was white except for an area in the oreipital region which 
retains its original color Xo new areas of alopecia hav e occurred 
in four vears Hierc is no historv ot premature gravness or 
baldness m her antecedents 

Famil} History — Her faniilv historv is unimportant save for 
the prevalence of pneumonia She lost her father, mother, and 
husband troni this disease her own life was despaired of on two 
occasions as a result of it, and her onlv child was cnticallv ill of 
the same di'case at the age of fourteen 

Present Complaint — ^.Miout June 1, 1927 the p itient noted an 
undue tatiguc, slight vertigo, ind occipital htadaehe These 
svanptoms have been constant and increasing in sevcritv up to 
her admission to the hospital About \ugust 1st she began to 
lose w eiffht rapidh I Icr w eight August 1 st w as 1 20 pounds and 
November 23d S7’ pounds About fsejitembcr 1st her attention 
wais called bv acquaintances to browaiish cjints on either theek 
w Inch at that lime w ere about the si/e of a te n-ren t piece I hese 
have since spread to involve the greater part of the cheek 

For two or three months she has noted some dimness of 
vasion in the right eve Other <cn-es are normal Her appetite 
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was fair, sbght discomfort at times m epigastnc region first 
noted m June, 1927, bowels regular, no cough, dj’-spnea, or pal- 
pitation Urmar}' function was normal She slept well For 
several jears she has noted a drjmess of the skin and hair 
She was verj* susceptible to cold and, on the other hand, never 
too wann even on the hottest days Numbness and tmghng m 
the hands and feet have been noted off and on for the past few 
months 

Physical Exammation — The patient is below medium stature 
and deadedly underweight Her skin is clear and w hite IMucous 



Fig 55 — ^Showing pigmentation on face four daj s after institution of 

treatment 


membranes pale The hair is dr>’ and almost snow white, except 
for an area m tlie ocapital region, where it is brown The e}*e- 
brows are brown with some thinning of the outer third 

On each cheek is an area of browmsh pigmentation with 
an irregular edge occup-\mg most of the side of the face and 
standmg out in marked contrast to the surroundmg white skin 
(Fig 55) 

The pupils react to hght and accommodation Palpebral 
fissures are widened, nose and accessor^' smuses normal Tonsils 
small, atrophic, pillars not reddened Tongue pale, dean 
Teeth some filhngs The thjnroid gland is not palpable Ex- 
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pansion of the chc'st is sjmmetnc and of good excursion llie 
heart is not enlarged, the first sound is of muscular quality , but 
weak, second not accentuated There arc no murmurs Ihcrc 
is no tenderness in the abdomen The In cr, spleen, and kidnc\ s 
arc not palpable Ihe uterus is small, ^etro^ertcd, frcclj mo\- 
able, and not tender Xo edema of the low cr extremities Hands 
and feet arc cold and clammy All reflexes are present, but 
sluggish 

Laboratory Fmdings — ^Unne acid, speafic graxity 1 014, 
albumin negatn e, sugar ncgatix’c, microscopic ncgati\ c to casts, 
blood, or pus cells 

Blood Hemoglobin 60 per cent , red blood-cells 4,060,000, 
white blood-cells 5900, poljmorphonuclcars 55 per cent No 
abnormal cells Wassermann negatn e Blood-sugar S7 mg per 
100 c c Non-protein nitrogen 32 mg per 100 c c 

Gastric analysis Total aaditj, 747611S6 
TreeHCI, 0 0 0 0 0 0 0 

Reaction to adrenalin Blood-pressure 10 15 A v 88/41, 
pulse 65 

Ten minims adrenalin solution gixcn at 10 25 a xr 

10 35 \ xt Blood-pressure 120, 68, pulse 70 

10 50 A M Blood-pressure 106/22, pulse 78 

1105 \ XI Blood-pressure 103/58 

1120a xr Blood-pressure 92/50 

11 40 A xr Blood-pressure 88/50, pulse 76 

Roentgen Examination —Lungs IModcratc degree of peri- 
bronchial thickening, inadequate aeration of left apex Heart 
shadow normal Gastro-intcstinal Stomach moderate cardio- 
spasm, othcrw ise normal Duodenal cap normal , colon show s no 
abnormalities Iceth Considerable structural resoqifion in 
upper jaw In the upper jaw there is demonstrated a root frag- 
ment just anterior to the remaining molar There is consider- 
able alxcolar resorption about the bicuspid supporting the upper 
left bndge The left central incisor is markcdlx carious The 
crowned nght bicuspid demonstrated an incomplete filling with 
some osteitis about the shaft There is no apparent filling of 
the root canal In the lower jaw there was no gross dental 
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pathology There is some alveolar resorption with considerable 
calcareous deposit about the masors 

Blood-pressure 88/52 Basal metabohc rate mmus 19 
Pulse 65, temperature 98° F , respirations 18 

Analysis of Important Symptoms — Premature grajmess of 
the hair is not m this age of “high speed” an unusual findmg 
In most cases there is a deaded hereditary- tendency^ to such, in 
others the stress and stram of hfe, espeaally when entailmg pro- 
longed anxiety and worry-, apparently- acts as an etiologic factor 
In such cases isolated gray- hairs appear first m the temple region 
and gradually- spread until the whole scalp is covered with gray 
hair, later beconung white 

In our patient the process was entirely- different There was 
not a transition from brown to gray and then to white A local 
area became denuded of hair, which was replaced m a few weeks 
with fine hair, which was white on its appearance and retamed 
its whiteness ever afterward Gradually other areas of alopecia 
occurred followed by- a growth of white hair until the whole 
head was white save for the area noted m the ocapital region 
The time of this transition covered a period of three years The 
patient has no famihal tendency to white hair, neither has she 
been subjected to any- undue fright, aimety-, or worry- The cause 
m her case endently- hes m a nutntional disturbance 

The pigmentation on the face corresponds to what is ^'an- 
ously designated as chloasma, melanoderma, hver spots, and 
moth patches From a differential diagnosis standpomt such a 
pigmentation w-hen considered per se is not pathognomomc of 
any gl^en pathology 

Rehberger, m his Reference Book on hledicme and Surgery-, 
hsts over fifty- conditions m which pigmentation of the skin 
occurs Disturbances m function of the hver and female genera- 
tive organs are generally- considered to be the most common cause 
of such discoloration but back of these causes present-day- opmion 
tends to place the primary change m endocrme dy-sfunction 
The fatigue complamed of by the patient was of rather an 
unusual type She states that she felt refreshed m the mommg 
after a mght’s rest and was able to perform her usual duties up 
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to about 3 o’clock m the afternoon ^^hen she experienced a 
marked sensation of exhaustion and was unable to carr\ on 
any farther, after a rest of sixteen to eighteen hours she was 
again able to work This was the first sunptoni noted and has 
been constant from earlj Tune, 1927 The explanation of such 
a snnptom is difficult A\e might assume that she possessed 
marked rccuperalixe powers, but the energj stored up during 
her hours of rest was not suflicient to carrx her through a full 
day’s work 

Bilateral hcadaclies has been noted since carlv childhood and 
has continued throughout her life with intermissions of one to 
three weeks up to a few months ago, when tliej became less 
frequent and less sex ere With amelioration of these panetal 
headaches she began to liax^e pain in tlie occipital region the 
onset of which was coincident with her complaint of fatigue 
Characteristic of this latter pain was the fact that it was unin- 
fluenced bj any medication used, but was relicxed by prolonged 
rest 

Loss of weight, which began about August 1st and progressed 
at the rate of about 10 pounds a month, was not assoaated with 
fexer, change in diet, diarrhea, or anj other known cause 

W%le under obserxation for one week in the ward her s>s- 
tohe blood-prcssure did not nsc aboxc 90 Her pulse at rest 
ranged from 60 to 65, regular, but xxeak Her tcnipc.ralure did 
not reach normal at anx period of the da> , axeraging from 97“ F 
in the mornmg to 97’“ F in the afternoon and cxening Re- 
peated fractional analxsis of the gastnc content failed to show 
anx free HCl, the highest total aciditx being IS Hie blood- 
count showed a moderate anemia of the chlorotic txpc with a 
relatixe increase of Ixmphocx tes Hie basal metabolic rate was 
minus 19 on the first test, repealed minus 17 

Recapitulating the patient’s s>’mptoms and findings we haxc 

Disturbed nutrition of the hair 

Fatigue of high degree 

Pigmentation, localised 

Headache xertigo 

Loss of weight 
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Cold, clammy hands and feet 

Drjmess of skin 

SusceptibihU" to cold 

Paleness of skm and mucous membranes 

Sion pulse 

Low blood-pressure 

Subnormal temperature 

Secondar}’^ anemia 

Anaaditj' 

Earlj' menopause 
Low basal metabohc rate 

Such a group of sjTnptoms occurrmg m a patient mdicate 
either a disturbance m the phj siologic function of an organ or 
organs haA-mg to do with imtiatmg or mamtaining so-called 
Mtal energ\- or an excessive demand made upon such mechan- 
ism As causes of the latter may be mentioned any long-con- 
tmued infection or mtoxication,of the former, some disturbance 
m the glands of mtemal secretion 

!Most of the chrome mfections sooner or later produce cer- 
tain changes m the tissues and body fimctions by which their 
nature may be recognized after careful obseri'ation Of the 
toxemias, those that are assoaated with focal mfections are 
more easily overlooked Focal mfection manifests itself m a 
lanety of dimcal sj-mptoms depending upon the selective or 
specific affimt}' of the offendmg orgamsm for certam tissues, the 
degree of iirulence of the organism, and the resistance of the 
tissues to infection 

Some cases are characterized by pams m \anous parts of 
the bod\, others by disturbed function of the dlgest^^e tract, 
the arculatorj* system, or the renal sj'stem, and still another group 
appears to act as a general systemic depressant This latter 
group IS not uncommonly met with, and probably m the majont}’ 
of cases is undiagnosed due to failure to discoier the focus of 
mfection The site of mfection is not infrequentl}' m the teeth 
and IS of such an msignificant nature as to be overlooked bj' the 
dentist and undiscoverable by a-ray exammation 

This patient presents a fairly good picture of a person harbor- 
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ing a focus of infection and, in addition, lias some questionable 
teeth and small tonsils which formerh had been the seat of an 
acti\c mfection, botli potential factors from an etiologic stand- 
point 

In attempting a differential diagnosis our patient presents 
four conspicuous sjTiiptoms that cannot be explained on a basis 
of focal mfection, namely, nutntional changes in the hair, pig- 
mentation, low basal metabobe rate, and a different tx*pc of 
fatigue The fatigue of focal infection is most pronounced upon 
arising in the morning, continues through the dax, and has a 
tendencj' to disappear toward night fall In this patient the 
rexerse is true, xxell-bcing is experienced in the morning and ex- 
haustion occurnng as night approaches 

If to our patient’s group of sj-mptoms xxerc added retarda- 
tion of the mental processes, sloxxness of speech, change in xoice, 
increasing tluckness of the skin and increase in x\ eight, xvc 
xvould liax c a tj-pical picture of mj-xedema of high degree These 
cardinal sxTnptoms occur late in tlic disease and are an indication 
that the function of the thj roid has been exhausted Antedating 
this late stage there must naturallx be sx-mptoms indicating im- 
pairment m function of the thjroid ghnd 

The sjTnptoms and signs noted in this patient arc those 
that are assoaated with the cardinal sxTnptoms in adxanced 
cases of thxroid deficiency Acting on this lixTiothesis and in 
the absence of anj other explainable cause the therapeutic test 
was used as an aid in diagnosis 

The patient was gixen on Nox ember 30, 1927 dried thxroid 
extract, gram 1, fixe Unics dailj On December 1, 1927 the 
pulse was 72, basal metabolic rate minus 5 There was marked 
improxementin the paUent’s general condition, particularlx with 
reference to fatigue The dose of ihjroid extract was then 
reduced to 2 grains dailx She remained in the hospital one week 
longer and was then allowed to go home with instrucUons to 
continue the medication and report at wctklx intcrxals 

On Januarj 9, 192S the pul«« was 76, blood-pressure 114/72, 
basal metabolic rate plus 5 Hemoglobin 70 per cen t , red blood- 
cells 4,100,000, white blood-cells 5800 \^ eight 100 pounds 
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Fig 56 — ^Showing marked improvement m pigmented areas fi\e weeks after 
th\ roid medication 



57 — Showing marked improvement m pigmented areas fit e weeks after 
thiFoid medication 

There was a marked improvement m her general condiuon 
and an almost complete disappearance of the pigmentated areas 
on her face No other medication was used except dilute h\ dro- 
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chlonc aad in IS-minun doses dunng meals and at fifteen- 
minute intervals after meals for fortv-fi\e minutes Xo atten- 



Fig 58 — Showing occipital region of the scalp not in\ol\cd m tin. luitrition-il 

disturbance 


tion nas paid to foa of infection, as we were desirous of watching 
the effect of thj roid medication 

CISCtJSSIOE 

Hypothyroidism, subthyroidism, or potential myxedema is a 
condition apparently becoming more prt\alcnt or, In the aid of 
modem methods, more easily rccogni/cd 

Etiology — ^Females arc said to be more susceptible than 
males All ages are affected, but, according to Iliggcns, SO per 
cent of the cases occur between the ages of thirty and fifty 
years In some cases no cau‘-e is determinable, in others colloid 
goiter, oa'anectomy, hysterectomy, foci of infection, hemorrhage 
in the thyroid, repeated exertion to point of fatigue, protracted 
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fevers, miiltiple pregnanaes, and obesity are looked upon as 
being responsible for the exhaustion of thyroid function 

Symptoms — ^The sjTnptoms are well illustrated in this case, 
though they may vary accordmg to the age of the patient in 
which thej’’ are initiated and to the degree of response on the part 
of the thyroid mechanism In moderate insuffiaency Tice 
states tbat both anabolism and catabolism may occur If one 
occurs m excess, either gain or loss of weight results Accordmg 
to Plummer, 13 of 23 cases were underweight Where the signs 
of frank myxedema are present gain in weight is the rule 

The hair m yovng subjects maj’- show no other manifesta- 
tions than a dryness In older persons there may be, m addition, 
thinn ing of the hair, premature grajmess or accordmg to Engel- 
bach, alopeaa areata 

A marked whiteness of the skm is noted espeaally m those 
persons who h^e an mdoor life, the mucous membranes are also 
pale Analj'sis of the blood alwaj's shows a moderate anemia, 
the hemoglobm showmg a greater reduction proportionatdj' 
than the red cells The white cell count is not greatly altered, 
though there is alwaj-s a relative Ijonphocytosis 

Canes of the teeth and pyorrhea are natural consequences 
of disturbed metabohsm and decreased resistance In women 
menstrual disturbances, as amenorrhea, dj smenorrhea, metror- 
rhagia, and early menopause are noted 

The pulse at rest is usually under the normal rate, but durmg 
exatement, exerase, or m consequence of an mtercurrent mfec- 
tion may be small and rapid 

The blood-pressure is mvariably below normal considenng 
110 as the low normal of systohc pressure for adults Systohc 
readings down to 100 or e^ en less are not infrequentlj' found m 
persons who are apparently m perfect health Such low pressures 
may be encoimtered m several members of certam famihes It 
also occurs m some hea\y users of tobacco and m certam cases 
of focal mfection without other sjTnptoms mdicatmg impair- 
ment of health 

In hypothyroidism with tjqncal symptoms the systohc rate 
is usually below 90, the diastohc between SO and 60 Cases are 



302 


E L BRroCES 


not infrequently met ■mth, ho\rc\ er, in whicli all the sjTuptoms 
of defiacnt Jicat production are present wtli a systolic rate of 
100 or c\en slightly abo\e this figure Rarely docs tlie sjstohc 
pressure reach the low le\el encountered in Addison’s disease 

Nervous sj-mptoms most commonl}' present arc numbness 
and tingling of the extremities, irntability, diarrhea, and a sense 
of constriction in the lower ocapital region 

A lowered basal metabolic rate is not pathognomonic of 
fajpotlu roidism, as some people nonnally have a lowered rate 
without any sense of ill-being, but when associated witli the 
sj-mptoms enumerated in tins patient it is of the greatest diag- 
nostic miporlance Rates of less tlian —10 should be considered 
abnormal In some cases sj-mptoms are manifest with readings 
of as high as —5 

Diagnosis — ^^Marked fatigue accompanied b3' a slow pulse, 
subnormal temperature, low blood-pressure, cold clammj ex- 
tremities, and low basal metabolic rate should be looked upon 
as diagnostic in tlic absence of an> other demonstrable cause 
Focal infection, cspcaallj of the teeth, and often insignificant as 
to findings, ma} produce a dinical picture w Inch closclj resembled 
b5’pothj roiclisra In fact, it max' be a part of the picture and 
stand in an etiologc relationship 

Tuberculosis, profound anemia, Addison’s disease, mahg- 
nanc3', gastroptotic dxspcpsia, neurocirculatorv* asthenia, e\- 
cessixe use of tobacco, and abuse of the coal-tar denvativcs 
may be differentiated b3’’ a carefully taken historx , a thorough 
ph3Sical examination and intelligent empIo3mcnt of laboraton 
aids 

Low blood-pressure or a lowered basal metabolism is not 
diagnostic unless accompanied b\ sucli simiptoms as arc now 
recogni/cd as being dependent upon a plusiologic disturbance of 
the tli3 roid 

Treatment — Diligent search should be made for foci of 
infection It is the questionable foa that gi\c us the most 
trouble 

It takes a man of strong conxictioiis to adxisc a patient to 
have teeth extracted whicli haxe passed the censorship of com- 
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petent dentists and roentgenologists, yet the happiest results are 
sometimes obtained after such procedures Devitahzed teeth 
and teeth adjacent to formerly abscessed areas should be looked 
upon Mith suspiaon and removed if no other cause is found 
A Tnavim iim amount of rest should be msisted upon Sun 
baths for protracted periods are highly benefiaal The diet 
should be highly nutritious and not accompanied by much hquids 
at mealtime Between meals hqmds should be gi\en in hberal 
amounts If anorexia is complained of, a bitter tonic, as tmcture 
of nucis vomica, 10 minims m 1 dram of tmcture gentian compound , 
may be given fifteen mmutes before meals three times daily 
In cases of pronounced exhaustion strj'chnm sulphate hjqio- 
dermically once daily, begmnmg with 1/30 gram and mcreasmg 
gradually up to 1/10 or ^ gram, is frequently of great benefit 
If there is distress after eatmg and anaaditj' is present, dilute 
hydrochlonc aad m 15-drop doses given m 2 ounces of water 
durmg the meal and at fifteen-mmute mteix'als thereafter for 
three doses iviU aid digestion and reheve distress If anacidity 
is present without sj-mptoms, the acid is not mdicated A daily 
bow'el evacuation is desirable Irritative cathartics and enemas 
should not be used If satisfactory mo% ements are not secured 
bj' a smtably arranged diet, recourse may be had to anj of the 
bland oils gi\ en at bedtime m 1 -ounce doses, and if this is not 
suffiaent, milk of magnesia or cascara may be added to the oil 
Should enemas be indicated, plam salt or soda w ater is preferable 
to those containing irritants to the mucous membrane 

It IS important that these patients have a peaceful night’s 
rest If rest is disturbed it is far better to gi\ e them a soponfic 
than to have them spend what httle energ)*^ they ha\e m tossing 
about the bed Luimnal in doses of I 5 grams, medmol m doses 
of 5 to 10 grams, or any other of the barbitol group maj"- be 
given at bedtime with a glass of hot water or milk, and con- 
tmued until the habit of sleeping is produced 

Headache usually responds to rest and stimulation The 
ocapital type is rebellious to the usual headache remedies, but 
disappears with general improvement Parietal pain is often 
rehe\ed by aad acetyl-sal, 5 grams, acetphenetidm 3 grams. 
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cafifem atrate and camphor monobromid 2 grains, one repeated 
e\ ery four hours 

The main reliance m combating tins affection is tlie admin- 
istration of the dried e'ltract of the thj roid gland The initiator} 
dose should be small, to 1 gram, three times daily after meals 
and increased cautiously until impro\ement is noted Ihe best 
guide as to when a suffiaent dose is readied is the general feeling 
of the patient The dose naturally \nll \ ai} in different patients 
according to the amount of residual functioning tissue m the 
thyroid gland 

In increasing tlie dose careful attention should be paid to the 
pulse, blood-pressure, and basal metabolic readings A\ith the 
approach of an} of these readings to the normal the dose should 
not be increased further, and if signs of restlessness and c\cita- 
bilit} occur, especially with a rapid pulse, the medicament should 
be discontinued and resumed cautiously When a dose is reached 
which IS conduene to a sense of well-being it is best to continue 
such dose wnthout increase lest more serious consequences ensue 
from o^e^stlmulatlon 

The basal metabolic rate alone is not a guide to dosage, as 
some patients experience their maximum well-being at —5, 
others at rero, and still others at -1-5 Before a quickened pulse 
IS assumed to be due to oxerdosage other causes should be 
eliminated, such as an intercurrcnt infection, excitement, or 
ox'crexcrcise In addition to a rapid pulse cxcessix e dosage ma} 
be followed b} general nervousness, headache, anorexia, rise in 
temperature, diarrhea, insomnia, muscle pains, faintness, and 
d} spnea 

In some patients, oxen after the judicious use of tlnroid 
extract, no improxcment is noted In such cases the active 
pnnciple of the gland, tlnroxin, ma} be substituted with benefit 
Like th}roid extract the initial dose should be small (1/^Of) to 
1/150 gram), given two to three times dailv and increased grad- 
uall} until a definite increase in the pulse and the met ibolic 
rate is produced 'lh}roxin is said to be more effective when 
given m a glass of water contaming 30 grains of bicarbonate of 
soda 
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WTien the blood-pressure is espeaally low suprarenal ex- 
tract in the dose of 1 to 2 grains may be combmed with the thy- 
roid medication 

Whenever a pharmaceutic preparation is heralded as emi- 
nently successful m controlhng certam clinical syndromes we 
may soon expect to hear of dire results foUowmg its mdiscnmi- 
nate usage This is due to, first, failure to recognize the condition 
m which the remedy is mdicated, second, improper dosage, 
third, unfamihanty with the signs and symptoms mitiated by 
excessive dosage 

The th}'roid preparations are potent remedies havmg definite 
mdications and contramdications m the domam of medicme 
Their use is becommg more and more popular, and as a conse- 
quence baneful results are not mfrequently met with, as may be 
attested by perusal of current medical hterature Caution is 
urged, therefore, m the selection of thjuroid preparations for the 
treatment of diseased conditions Their use is mdicated when 
the mam objective is the elevation of tissue metabohsm, but even 
under such arcumstances contramdications may exist 

We had m this hospital two years ago a case of myxedema of 
high degree She was given thyroid extract m 5-gram doses three 
times daily for four days and the dose then reduced to 2 grams 
three tunes daily Six daj^ after the imtial dose she had a 
thrombus m the left external jugular, a few days later the nght 
external jugular became thrombosed, later the right brachial 
followed by a pulmonary thrombus m the nght lung, then occlu- 
sion of the left radial artery with resultmg gangrene of the 
hand and later amputation The patient hved three months 
after the amputation and at the time of her death all the thrombi 
had been absorbed Surely thyroid extract was mdicated m 
such a case, but account was not taken of the condition of her 
mj'ocardium m the selection of the dosage The patient had 
marked myocardial changes and the added burden placed upon 
her defective cardiac musculature by the sudden mcrease of 
tissue metabohsm was more than the few rema ining fibers could 
respond to This case should impress upon you the importance 
of determmmg the functional abihty of the cardiac muscle 
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before starting thyroid medication The next important thing 
for you to do is to thoroughlj* famihanze joursches wth the 
signs and s^miptoms mdicatixc of cxcessnc dosage 

Subsequent Histoiy — ^For two months preMous to the 
patient’s admission to the hospital she Mas a charge of tlie 
Associated Chanties of the Citj of Omaha On January 28, 
1928 (nine and one-half weeks after commencement of thjroid 
medication) she m as able to accept a position and is now self- 
supporting The pigmentation has entirelj disappeared from 
her face 
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TJni\’ersity of Nebilaska, Coleege of Medicikee 


GASTROJEJUNOCOLIC FISTULA 

Dr Pratt The 2 cases which I have for presentation todaj-, 
both postoperative, were selected because they are perhaps the 
most interesting ones m the wards at this tune They are along 
different hnes of thought, the first a gastrojejunocohc fistula, and 
the second a case of tetany following thyroidectom}* I have 
asked Dr hlohun to give a bnef resume of the historj- and 
physical findin gs of the first case 

Dr Mohois Mr hi , aged thirty-six, entered the hospital 
Ma}' 30, 1919, mne j-ears ago, complaimng of vomiting and epi- 
gastnc pam The voimtmg occurred from thirty mmutes to 
one and a half hours after meals The patient stated the vomitus 
was fluid and very sour and often consisted of very large amoimts 
of food eaten through the daj’’ The pam, which was located m 
the region of the epigastrium, came on fifteen to thirty mmutes 
after meals and was reheved by the vomitmg He gave a histoty 
of ulcer pam occurring penodically during the six years prevnous 
to admission 

The ph 3 'sical fin dings were essentially negati\e except for 
emaaation, reverse penstaltic waves passmg over the stomach, 
and tenderness m the epigastrium more to the right of the mid- 
hne 

The laboratorj’ sheet shows a record of one gastric lavage of 
3000 c c of stomach contents which contamed free hydrochlonc 
aad of 20, total aadity of 45 The stools and gastric contents 
were free from blood -c-Raj’^ exammation at that time revealed 
a large dilated atomc stomach reachmg to the bnm of the pdns 
with a 50 per cent residue after twenty hours 

The diagnosis was pjdonc stenosis on a basis of an old ulcer 
An operation was performed July 9, 1919, after a short ulcer 
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management The surgeon reported a large atonic stomacli with 
a partial obstruction at the p 3 ’lorus, due to scar tissue A pos- 
tenor gastro-enterostomy was performed There is a note on 
the progress sheet stating that the patient was up on the se\cnth 
day and able to eat any food vnthout discomfort He was dis- 
charged July 23, 1919 It is mtcresting to know this case was 
shown in the stall clinic July 12, 1919 

The present admission occurred three weeks ago and the 
patient gave the following historj' After the gastro-enterostomi 
he w’as w ell for tw o j'ears, and tlien the stomach trouble returned, 
W'hich he sajs was the same as before the operation Pam after 
catmg rclie\ed by food He consulted his local physician, who 
put him on a milk diet This attack cleared up The gastric 
pain returned, however, for varjing intervals during the ne\t 
SL\ 3 ’ears The last attack, which started about si\ weeks ago, 
was the most se^ere of all The pam was quite severe and oc- 
curred regularl 3 ’’ after meals At times the stools were dark and 
tarr 3 ' He then began to vomit after meals and suffered marked 
constipation and loss of w'cight Three weeks ago the vomiting 
ceased and the constipation was replaced bv diarrhea The 
diarrhea now became the most promment s 3 Tnptom, occurring 
as often as ten to tv\ent 3 ^-live Umes a da 3 Ihc diarrhea was so 
severe that he observed a piece of pear which he ate in the stool 
fort 3 '’-five mmutes later He became graduall 3 '' weaker and his 
weight fell off 35 pounds 

The ph 3 sical evamination is essentia^ negative except for 
the marked degree of emaciation and the abdominal scar of the 
gastro-en tcrostom 3 

Laborator 3 findings The unne is negativ e The red blood - 
cell count was 3,500,000, hemoglobin 67 per cent , white blood- 
cell count 12,600, differential normal Stools contain blood, un- 
digested food, and pus cells about 2 The free IICl ranged from 
35 m the fasting specimen to 108 w the sivth specimen after a 
Rehfuss test meal The total aad was from 67 to 135 Blood- 
pressure S 3 ^stohc 94, diastolic 52 The ^^assc^nann test was 
negativ'c 

Dr Pr-vtt This patient is thirt3'-SL\ 3 cars old and weighs 
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87 pounds He came to this hospital dght years ago "mth a 
duodenal ulcer comphcated by pylonc obstruction for the rehef 
of which a gastro-enterostomy was done He enjoyed good health 
for two 3 'ears and then his stomach distress returned, troublmg 
him at mter\*als up to the present attack, which started six weeks 
ago The gastnc pam then became veiy- acute after meals and 
was assoaated with vomitmg and constipation Three weeks 
before admission the pam and vomitmg ceased and the con- 
stipation was replaced by severe diarrhea So severe was the 
diarrhea that a piece of pear went through his gastro-mtestinal 
tract m forty-five mmutes Dr Mohun told me he has recog- 
nized chocolate malted milk m the stools twenty mmutes after 
mgesbon 

What has happened here’ First, the duodenal ulcer and 
gastro-enterostomy Then an ulcer devdoped, probablj* at the 
stoma, and spread around the jejunum This ulcer, flaring up 
and quietmg down at mter\*als, finally became plastered to the 
colon, and perforated through, producmg a gastro-enterocohc 
fistula This openmg came undoubtedly m this last attack when 
the voimting ceased and the diarrhea devdoped, a hentenc 
diarrhea caused by the direct passage of stomach contents mto 
the colon The umon between the colon and mtestme is not 
always as simple as I have pictured it Many tunes there is a 
fistulous tract leadmg through an abscess resultmg from a slow 
perforation The fistulous tract bemg really the abscess ca^'lty 
which has discharged itself mto the colon Double perforation 
has been described 

Se^ eral years ago I had a rather similar and mterestmg ex- 
perience My mtem called me to see a case ha^^ng fecal vonut- 
mg A condition which he could not qmte understand In the 
ward laboratoty he showed me a basm of vomitus It was 
clearly tbm fecal matenal Occult blood was present and there 
were a few milk curds Before we could examine the patient 
his bowds moved and the nurse brought the bed-pan mto the 
laboratorj', as she was directed to do It contained matenal 
identical with the ^ onutus, thm water) fecal matenal with occult 
blood and a few milk curds This, of course, mdicated a direct 



310 


GEORGE P PRATT 


communication between the stomach and the colon, a gastro- 
cohc fistula An operation revealed a caranoma of the colon 
which had become adherent to the stomach and perforated 
through This case was pubhshed in the Annals of Surgery 



Fig 59 — ^Senal study of stomach and proximal colon after gastric meal shon 
mg barium passing direct!} into the colon 


(vol 77, pp 433, 1923), and I have here a reprmt with photo- 
graphs of the A.-ray films and the autops}’’ specimen shovnng the 
mtenor of the stomach and the stoma openmg mto the colon 
which I shall pass around 
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Of course the final diagnosis m this kind of a case rests with 
the x-isy findmgs, and I have asked Dr Peirce to gl^ e us his 
report 

Dr Peirce The patient •was first seen bj' us on October 27, 
1927 The gastro-intestinal senes demonstrated the stomach 
evacuatmg partiall)' bj’’ means of the normal route through the 






Fig 60 — ^Detail of stomach and colon after gastric mea! 


duodenum (which was somewhat deformed, the bulb being 
postenor), and partly through the gastro-enterostomy m the 
distal portion of the antrum There was no spasm about the 
enterostomy stoma There was noted an area of accumulation 
of banum, presumablj’’ m the small bowel This, m turn, seemed 
to be connected with the loops of the jejimum and mth a larger 
portion of the mtestme At that time this was not recognized 
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as the colon Upon the introduction of a barium enema the 
opaque meal was seen to pass normally upward to the pro\unal 
portion of the transverse with some increase m haustrations 
At that pomt it passed out of the large bowel and immediately 
barium was seen scattered through the small bowel It passed 
rapidly apparently from this area of retention, which had been 



Fig 61 — ^Film made after the banum enema showing connection between 
colon and stomach 

observed previously, into the stomach before the remainder of 
the transverse colon, ascendans, and cecum were filled We 
were not sure that the banum had passed directly into the 
stomach, so we had the patient evacuate himself as much as 
possible A further film study showed the barium-filled colon 
and the pouch mterposed between the colon and the stomach 
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The latter was partially filled mth some banum passmg through 
the pylorus into the duodenum We concluded, therefore, that 
the patient must have a gastrocohc fistula In order to sub- 
stantiate our behef we repeated the banum by mouth after an 
interval of twenty-four hours This demonstrated conclusively 
the banum passmg from above downward through the old 
gastro-enterostomy mto the jejunum and mto the* colon m the 
proximal portion of the transversus At no tune was there any 
evidence of an active margmal ulcer at the gastro-enterostomy 
We concluded, therefore, that although the pabent could pass 
approximately 25 per cent of his food by means of the normal 
route through the duodenum, the larger porbon of the meal 
was passmg through the old gastro-enterostomy mto this fistula, 
a porbon gomg mto the jejimum, but the larger amount of the 
food passmg almost directly mto the transverse colon 

Dr Pratt a-Ray exammabon is not the onlj’- posibve 
method of diagnosis Dj'e solubons mjected mto the colon and 
removed from the stomach through the tube offers a method of 
absolute diagnosis I recall a case reported from an army hos- 
pital m which It was deaded to give a kerosene enema as a 
therapeubc test m a severe diarrhea The kerosene mjected 
mto the colon was immediatelj'' vonuted This, of course, is 
rather conclusive evndence of a direct commumcabon between 
the stomach and colon 

A few words about jejimal ulcers following gastro- 
enterostomy Their madence is given at from 2 to 5 per cent 
of all cases, these figures bemg obtamed by dividmg the total 
number of aU gastro-enterostomies mto the number of known 
jejimal ulcers This is hardly a fair computabon smce jejimal 
ulcers pracbcally always occur m a certam group of cases They 
occiu m pabents havmg gastro-enterostonues done for duodenal 
ulcers rather than gastnc ulcers They occur nearly always m 
men, or about twentj' tunes as often as m women Thej' are 
perhaps most apt to occur m cases where there is a high aad 
stomach content Now if only those cases of gastro-enterostomj' 
done for duodenal ulcer are considered, one finds the madence 
of jejunal ulcer very considerably higher Usmg the records of 
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Mt Sinai Hospital in New York, Dr Lewisohn reviewed the 
subject of jejunal ulcer following gastro-enterostomy He 
studied cases ha^^ng gastro-enterostomies made from 1915 to 
1920 It IS important to know that durmg this period gastro- 
enterostomy was not being done for stomach ulcer — ^resection 
being the operation of choice This then was a consideration 
only of patihnts who had a gastro-enterostomy for duodenal 
ulcer In this very interesting group he found jejunal ulcer 
occurnng m 34 per cent of the cases This higher figure is \ ery 
probably more nearly correct than the lesser ones usually given 
It IS certamly a serious drawback to gastro-enterostomy 

You will further recall that the record of postoperative prog- 
ress presented by Dr Mohun stated, “The patient was up on 
the seventh day and able to eat any food without discomfort ” 
That statement must be challenged I feel surgeons are mchned 
to advise these patients to eat too freely This situation brmgs 
to mind that at times there is a bit of bad psychology on the 
part of the medical professom m regard to ulcer management 
It being too generally considered that ulcer treatment is of two 
distmct tj^es, one medical and one surgical, and that these are 
diametrically opposed to each other These two types of treat- 
ments, however, should be used together, both aiming for the 
same thing, namely, the heahng of the ulcer It is my opinion, 
with which I hope most surgeons will agree, that gastro- 
enterostomized patients should be put oa a speaal diet to 
control the gastnc aadity and motility An occasional check 
of the gastnc acidity will give an idea of the degree to which 
this diet should be restncted, keeping in mind always that a 
high aad content is not desirable Furthermore, thorough 
mastication of all foods should be insisted upon Large amounts 
of coarse foods, as pickles, asparagus, celery, and cucumbers, 
should be excluded from the diet for fear of retention, because 
they cannot pass the stoma, vomiting and the resulting trauma 
imtiatmg a jejunal ulcer 

This patient w'as m a much worse condition a week ago than 
he is now We have given him much fluid and glucose and have 
tned to control his bow’els How do j'ou feel now , ^Ir M ’ 
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^Ir I fed good 

Dr Pratt His mental attitude is very good He is anmous 
to have the operation, and is to be transferred to the surgical 
floor this afternoon 

Necropsy Report by Dr A J Miller — ^Patient died on the 
fourth postoperative day 

The body "was m a very poor state of nutrition There was 
a recent nght rectus masion 12 cm m length, extendmg down- 
ward from the costal margm, m the lower part of which there 
was a rubber dram The tissues covermg the chest still contamed 
some of the injected flmd In the region of this flmd there was 
a small amount of emphysema These tissues \s ere not mfected 

There was about ISO c c of doudy flmd in the pehus This 
flmd contamed pus-ceUs, baolh, and coca shown by direct smears 
The rubber dram extended to the operative site m the trans- 
verse mesocolon There were fibrmous adhesions attachmg the 
great omentum to the operative field The right pleural cavuty 
was entirely obhterated by old, dense, fibrous adhesions On 
the left side there was 100 c c of dear, straw-colored flmd No 
changes were noted m the pericardial sac or its flmd 

The heart was atrophic It waghed 200 gm No changes 
were noted m the endocardium The aorta contamed a small 
number of atheromatous plaques 

The left lung waghed 440 gm and the nght 425 gm Changes 
in them were similar The postenor portion on each side was 
subaepitant, dark mottled red m color, and firm Sectioned 
surface revealed the irregular, patchy motthng of bronchopneu- 
moma, and bled qmte freely 

The esophagus, stomach and duodenum were opened m 
still Just cephalad to the cardia m the postenor wall of the 
esophagus there was an ulcer 2 cm m diameter This ulcer had 
perforated, allowing gastnc content to escape mto the pen- 
esophageal tissue formmg a mass m the mediastmum just to 
the left of the esophagus of about 50 c c capaat}*^ The upper 
hmit of this mass W'as at the fifth thoraac vertebra The base 
of the ulcer contamed practically no granulation tissue How- 
ever, in the penphery of the ulcer there was some old, dense. 
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granulation tissue, mdicating that the ulcer was old There 
were no ulcerated veins 

The mucosa of the stomach was blotched with recent capil- 
lary hemorrhage The old stoma of the gastro-enterostomy was 
about 2 5 cm in diameter The duodenum just beyond the 
pylorus was almost obhterated by old scar tissue, fomung a 
diaphragm across the lumen of the duodenum, save for a small 
openmg about 3 mm m diameter, close to the anterior wall 
The gastro-enterostomy stoma had elongated to about 2 cm 
The aperture m the transverse mesocolon was made dose to the 
colon The jejunal wall was eroded on its anterior aspect, close 
to the stoma, so that it communicated with an ulcer formed in the 
transverse colon The short arcmt, then, communicated from the 
stomach to the jejunum, from the jejunum to the transverse colon, 
and from the stomach to the transverse colon, m otherwords, there 
was a three-way fistula Granulation tissue about it was com- 
paratively dense and there was no evidence of leakage The 
openmg mto the colon was evidently produced by an ulceration 
on the wall of the jejunum which had gradually worked its way 
through the mesentery and wall of the bowel The openmg from 
the ulcer of the colon mto the jejunum was closed by recent 
surgical procedure The fistula from the stomach into the jeju- 
num and the stomach mto the colon, however, remamed open 
It IS difhcult to estimate whether or not the formation of the 
ulcer mto the colon was the result of thrombosis of vessels m 
the mesentery Some of the smaller vessels were thrombosed, 
but this IS no doubt the result of the ulcerative process and not 
of the surgical procedure nme years ago 

The hver weighed 1020 gm It cut with shghtly increased 
resistance and the pattern on the sectioned surface was mdis- 
tmct There were no changes m the gall-bladder 

The spleen, pancreas, kidneys, and adrenals were not remark- 
able save that they were soft and hght colored This was the 
result of acute degeneration which was present in all viscera of 
the trunk 

No changes were noted m the bladder or prostate and ex- 
ammmation of the urme revealed nothmg abnormal 
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Blood drawn from the nght atnum, postmortem, remamed 
sterile for seventy-two hours 

The postmortem findmgs are summarized as healed duodenal 
ulcer with obstruction, esophageal ulcer with perforation mto 
the mediastinum, old gastro-enterostomy with jejunal ulcera- 
tion and erosion mto the transverse colon, fonmng a three-way 
fistula from the stomach mto the colon and jejunum, recent 
surgical closure of the passage from the colon mto the jejunum, 
early peritonitis, earty bronchopneumonia, and mediastmitis 

The immediate cause of death is no doubt mediastmitis, 
resultmg from perforation of the esophageal ulcer This should 
be thought of as a chemical mflammation rather than mfectious 
The pentomtis was agonal, smce it was not accompamed by any 
local reaction on the part of the tissues except for a few leuko- 
c^'tes The pneumonia is also beheved to be agonal and only a 
few hours old These two conditions, the pentomtis and the 
pneumonia, are mterpreted as comphcations of the mediastmitis 
which was the pmnaiy fatal condition The gastro-enterostomy 
stoma because of the lengthening apparently resultmg from 
traction, and also because of the chronic ulceration m its wall, 
was not a straight passage, but qmte tortuous This would 
explam improper functionmg of the stoma The formation of 
the communication between the stoma and the transverse colon 
IS behe^ ed to be tlie result of a peptic ulcer formed m the jejunum 
at the Stoma which eroded its wa5' through the transverse colon 
into the wall of the bowel There is no demonstrable explana- 
tion for the recent actinty of the esophageal ulcer, causmg it to 
perforate One could reason that the emesis accompanjnng 
anesthesia would be an important factor m extendmg the 
esophageal ulcer because of the increased quantiti’- of gastric 
juices bathmg this ulcer as the result of emesis 
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Dr Pratt The next patient is a parathjToid case Dr 
Mohun will give us a brief resume of the historj' of this case 
Dr Mohxjx The patient, ilrs B , aged thirty-one, was 
adnutted to the Umversitj* Hospital August 10, 1927, with a 
diagnosis of exophthalmic goiter She showed very acute thy- 
roid crises, with auricular fibrillation, assoaated with cardiac 
decompensation, and a basal metabohc rate of -f 74 She was 
given Lugol’s solution and operated August 29th There was 
much oozmg at the operation Durmg the afternoon and mght 
there was more hemorrhage, and the foUowmg mormng a large 
blood-clot was removed and the wound packed with gauze On 
September 1st the wound was closed with suture The patient 
made a very mce reco\ery from this time on September 13th 
the basal metabohc rate was +40 and the patient was disimssed 
September 17th m good condition The woimd was healed and 
the heart was apparentl}* compensated and domg well 

The present trouble for which she returned to the Hospital 
October 31st began October 15th At this tune, six weeks after 
the operation, the patient complamed of cramp-hke pams first m 
the hands and then m the feet There was rather severe epis- 
taxis Her neck became \ ery sensitive and she showed signs of 
dj'spnea Her voice at that time was quite hoarse She was 
given rehef from the attack by her family phj'siaan, but a week 
later there was a recurrence, and the attacks contmued with 
increasmg seventj' 

On admission there was a constant twitchmg of the face 
musdes There was a typical carpopedal spasm Ghvostdc’s 
sign was markedly positii'e The eyehds were puf^* and ede- 
matous and the exophthalmus was qmte marked The neck was 
'^ery tender over the parathj-TOid glands There was edema of 
the ankles and a few moist riles m both bases The heart was 
enlarged both to the nght and left with a systohc apical murmur 
and gallop rhy thm The blood-pressure was 130/90 
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Laboratory findings The urine contains 1+ albumm The 
red blood-cell count was 4,950,000, hemoglobin 74 per cent , 
white blood-cell count 10,800, E K G, left preponderance, 
Wassermann test negative, Blood-sugar 122 mg , non-protein 
nitrogen 26 mg , blood COj combmmg power, 61 volume per 
cent , basal metabohsm -)-‘33 

Dr Pratt This patient was operated the last day of August 
for exophthalmic goiter She is reported to have had all the 
typical findmgs Before this operation she was decompensated 
Following the operation she improved Six weeks later mild 
S}'n^)toms of tetan}' developed, for which she was given some 
rehef b)' her fanuly physiaan After a few days the symptoms 
began again, increased and contmued, growmg progressively 
worse up to the present admission, when she first came under my 
obsen^ation The hand assumed the tj^pical obstetncal position 
and the legs were m a contracted state with the ankles dorsi- 
flexed, foot shghtly ini erted, and toes strongly flexed All the 
classical signs were demonstrable The contractures were pain- 
ful and the patient was suffenng Very acutely It was, the most 
marked case of tetany I have ever seen 

Tetany can be produced expenmentallj'^ by removal of the 
parathyroids When the parathyroids are exased the tetany 
begins immediately A delayed or latent form of tetany is more 
common An appreciable number of patients operated for go'ter, 
14 per cent , reveal this condition of so-called latent tetany, 
which IS not recognizable until an infection, a menstrual penod, 
a surgical operation, or some other disturbance sets m, which is 
sufliaent to break the compensatory mechanism, and the pa- 
tient develops typical seizures In these cases the parath3TOids 
are onl^' partiall3’’ disabled, probably due to a progressing dis- 
ability from extending thrombosis, trauma, contracture of scar 
tissue, or the end-result of a chronic parath3TOiditis This case 
would have to be considered as a delayed or latent type of 
tetany 

The exact mechanism of tetany is open to some speculation 
There are tv o main theones as to its causation One, that secre- 
tion of the parathyroids has to do vath calaum metabohsm 
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With hj’pofunctioiung parathjroids the calatun content of the 
blood IS dunmished, the ratio of sodium and potassium to calaum 
thus bemg raised The bod}’^ is now more under the imtant 
influence of sodium, resultmg m tetany The strongest pomt m 
fa^ or of this theorj' is the low caldum content of the blood in 
cases of developed tetany However, the fact that at the outset 
of tetany the blood caldum is quite normal speaks agamst it 
A second view is the detoxication theor\*, accordmg to which 
tetan}' is due to mtoxication, the parathj-roids constituting an 
important part of the detoxicatmg apparatus 

The toxic substances responsible for the attack come chiefly 
from the gastro-mtestmal tract They are probabl}" protein 
spht products of the nature of ammes formed from proteotybc 
putrefaction, and affect the body m a manner simdar to str 3 ’ch- 
nm The function ol the parathyroids is to prevent intoxication 
b}” these poisons In proof of this theory it is demonstrated that 
experimental animals, whose parathjTOids have been removed, 
can be earned along sjTnptom free by ehmmatmg proleolstic 
putrefaction m the colon A meat-free diet with plent}- of milk 
usually accomphshes this purpose 

W'lth these two theones m mmd we outlmed a treatment for 
the rdief of the tetanj* First, to combat the low calaum content 
ot the blood 15 grams of calaum chlond were given mtra- 
lenously and repeated the next day At the same tune 25 
grams of caldum dilond were given by mouth three times a 
day The lactate may be used m place of the chlond It is more 
palatable, but should be used m somewhat larger doses W'e 
augmented this treatment with Colhp’s parathormone It is an 
aqueous extract of beef parathj'roid, put up b}' Lilly, and comes 
m a 5-c c ampule, to be used mtramuscularlj' or mtravenoush 
W*e chose the former method This preparation is active and 
standardized so that 100 umts is enough to raise the blood cal- 
aum 5 mg m a dog waghmg 20 kilos W’e deaded m this case 
to use 1 c c everj' eight hours, 1 c c contams 20 umts On 
Xoi ember 1st, the da}- after admission, the blood calaum was 
5 4 mg per 100 c c of serum Normall}* serum contams 9 to 11 
mg per cent Ca The next day it increased to 8 mg and the 
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day after to 8 8 mg As the calaum started going up, all symp- 
toms of tetany disappeared, and the general condition of the 
patient improved On November 8th the calcium rose to 11 mg 
and we discontmued the parathormone The blood calcium 
has to be watched carefully to avoid a condition of hypercal- 
cemia Short penods of h 5 rpercalcemia are not senous, but a 
long-contmued action of too high blood calaum produces a 
tram of symptoms m animals which likewise tenmnates fatally 
The ammals become dizzy, go mto coma, and die The condition 
is assoaated with anuna and aadosis, and the whole gastro- 
intestmal tract is congested, with bleedmg into the lumen 
Twelve mg per 109 c c may be considered the upper limit, and 
no further therapeutic effort should be made to go beyond this 
Our problem now is to determme the mmimal amount of para- 
thormone necessary for this patient, and we hope that, as usually 
happens, the organism will ultimately adjust itself so that the 
antitetany therapj' will be unnecessary In expenmental ani- 
mals which have had their parathyroids removed the calaum 
metabohsm is so adjusted that therapy is no longer needed 
after they were kept ahve from five to six weeks 

Besides this therapy directed toward raising the Ca level 
we resorted also to dietetic measures A diet was prescnbed 
aimmg to do away with proteolytic putrefaction The patient 
was given a meat-free diet contammg 1009 cc of milk, 200 
grams of lactose, and the free use of carbohydrates to bnng the 
total calones to a high figure Fluids were forced to the limit 
I have recently had a thyroidectomized patient who was reheved 
of paresthesia, pain, and stiffness m the muscles of the legs and 
hands on the above diet and no other form of therapy The 
paresthesia and stiffness are inteipreted as signs of a mild latent 
tetany Milk cultures of the aadophilus baallus may be added 
to the above diet, or used to replace the lactose, if it is not well 
tolerated An attempt is made to render the stools aadunc 
This treatment has given very good results and, while the 
patient still mamfests plenty of pathologic physiology, the 
prompt rehef of the tetany is very gratifymg 

The pathology of these particular parathyroids is problem- 
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atic Since the onset of the tetany cam^ six weeks after opera- 
tion we do not think the parathyroids were exased This case 
must be placed m the group of latent tetan}' Here there was, 
if 3'ou remember, so much hemorrhage after the operation that 
it was necessary to open the wound and pack it This trauma 
maj' have been responsible for extensive thrombosis, which 
gradually mcreased until the blood-supplj' of the parathjTroids 
had become mvolved Scar tissue contraction and chronic m- 
fiammation should, of course, also be considered as possible 
causes of the mjury sustained b3' the parath3rroid glands 
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CLINICO-PATHOLOGIC CONFERENCE 

Case I — A white niarned man of fifty walked into the hos- 
pital complainmg of 

Epigastnc pam radiatmg over precordial area and reheved bj' 
soda 

Weakness, msomnia, and shorlness of breath 

Dry cough 

Onset and Development — ^Two years ago, just before luncli 
the patient was seized with a sudden sharp pam m the epigastnum 
which doubled him up, lasting about fi\ e minutes He had been 
free from senous illnesses m the past and had had no pnor trouble 
similar to this He was scared and went to a doctor, who put 
him on an orange jmee diet, but the attacks recurred Later he 
nas given a milk-and-egg diet and pow'ders, wnth the omission 
of all sour foods He felt well on this diet and was reheved until 
one and a half years later, except that he noticed some dull 
pam and qmte a bit of burning and belchmg commg on three- 
quarters to one and a half hours after eaUng which was rehe\ ed 
bj soda or bj' eatmg The burmng and distress w as espeaally 
marked at night 

On May 25, 1927 he had a x erj' sharp pam m the epigastnum 
just before his ex enmg meal This was shghtlj' rehex ed by soda, 
and as the pam became more sex ere he w as taken to the Kansas 
Citj’ General Hospital m an ambulance The patient gax'e few 
definite details of this attack At the hospital some hqmd medi- 
cme gaxe him rehef and he was kept there fourteen days on a 
Sippj diet He was x-rayed and was told that he had an ulcer 

32s 
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of the stomach He returned to Omaha in four weeks, eight weeks 
before his entrance on August 17, 1927 

Two weeks before entrance pam m epigastnum, gas, and 
distress recurred, which the patient attnbuted to breakmg diet 
He had considerable heartburn and complained of inability to 
get his breath For the past week he has been constipated He 
has lost 18 pounds since May 25, 1927 

Dr Dunn What does the history of chief complaints and 
present illness up to the patient’s entrance into the University 
Hospital suggest as the probable cause of the patient’s trouble? 
Studeni Peptic ulcer 

Dr Dunn What else might give rise to such a symptom 
complex? 

Student Cholecystitis or appendiatis might do it 
Dr Dunn Is there anything else? Gastric symptoms of 
one kind and another may occur m gastnc neuroses, constipation, 
excessive eating, drinking, and smokmg A food-pam and soda 
ease, food-ease sequence, although they have recently been much 
stressed m the hterature as almost pathognomonic of peptic 
ulcer, may be assoaated with other conditions than ulcer 
Only when the hunger pam, food ease, and alkah ease occur with 
almost clockhke regulanty may they be used as evidence in the 
diagnosis of peptic ulcer Several symptoms speafically men- 
tioned m the history just read stand out First, in addition to 
epigastric pain radiatmg to the precordial region and reheved 
by food we have weakness, msomnia, dyspnea, and dry cough 
Furthermore, we note that the attack of pam two years pnor to 
entrance was sudden and severe The second attack, in May, 
1927, was also severe and evidently hfe threatening “Two 
weeks before entrance the pam m the epigastrium, gas, and distress 
recurred’’ and “he had considerable heartburn and complained 
of inability to get his breath ’’ These symptoms denote a cardiac 
factor imless further investigation should absolutely disprove 
such an assumption 

Previous History — He had pneumonia m 1907 
Family History — Father died at sixty-five of heart trouble 
Mother died of unknown cause Three brothers died in the war 
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and one sister died of rheumatism There is one sister h^■mg 
and well His wife is hnng and well There are no children 

Physical Examination — A man of about fifty lay on left 
side m bed The hands appeared anemic and were cold to the 
touch The pupils reacted to hght and accommodation The 
tongue was coated, the teeth were poor, and the tonsils scarred, 
red and inflamed There were no palpable glands m the neck 
and no pulsatmg vessels The lungs showed no dulness or imusual 
fremitus and expansion was normal There was a fine shower 
of rales inside the scapula over the left lung The P M I was in 
the fifth mterspace at the middavicular hue The heart sounds 
were faint, but seemed to be no rm al and regular There was 
tenderness over the epigastrium, but no ngiditj* The reflexes 
were normal 

Dr DtTNX The physical examination you see gives us httle 
to go on The onl)* comment on the heart sounds was that they 
were famt and seemed to be normal and regular The shower of 
fine rales heard m the scapular region over the nght lung must 
be assigned to muscle crepitus as there were no further phj*sical 
findings ehated to explam them 

I should like to comment on the location of the P M I 
m the fifth mterspace m the middancular hne Areas of heart 
dulness should be measured An apex-beat should be located 
b\' measurement from the midstemal hne, which is a constant, 
and not from the mpple the mldda^•lcular, or axiUarj' hnes which 
are not constants, but vanable 

Laboratory — ^The Wassermarm was negative Urme ex- 
ammations were negative except for a few red blood-cells on 
August 2 1st Blood counts were as follows 
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Two stools on August 26th and September 3d iiere reported as 
negatiie and l-f-, respectively, for blood (benzidm test) Later 
after the patient was on a meat diet, traces of blood were recorded 
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A fractional gastric analysis show ed free acid in five out of seven 
samples, reaching 54 in the sivth sample The total acid reached 
67' m that sample 

Progress — August 21, 1927 Several attacks of dyspnea have 
been observed The patient has broken out with perspiration 
and shivering, bu> has not shown fever above 99° F The attacks 
have borne very little relation to time of day or to external conditions 
The attacks just descnbed were presumably cardiac One 
must beware of neiwmus attacks associated with dyspnea, no 
matter how compelhng the psychic picture may be 

August 23, 1927 Dr Ralston reported many decayed and 
mfected teeth He advised t-ray and probable removal of all 
teeth 

Which would have been an ill-advised procedure The whole- 
sale removal of teeth should be advised only after intensive 
study of the patient and his disease problem 

August 25, 1927 The patient has been having practically no 
gastnc distress He has been on a Sippy diet smce entrance 
September 2, 1927 The patient had another attack on Au- 
gust 29th His extremities became cold with a cold perspiration 
over the entire body The pulse was rapid and feeble, he seemed 
dyspneic and there was an expression of anxiety on his face He 
descnbed the attack as a gradually increasing pain until “it 
feels hke the cut of a knife ” Usually the attacks have not lasted 
over half an hour, he has had about twelve since his admission 
two weeks ago The impression of a large nervous element m 
the attacks was noted 

September 6, 1927 a-Ray report “Preliminary fluoro- 
scopic exammation revealed an essentially normal chest Acaaa 
mixture passed readily through the esophagus The further 
mgestion of the barium meal revealed a rather hypotonic stom- 
ach with delayed peristalsis, which became rather gigantic after 
a time At no time was a normal duodenal bulb visualized and 
the patient was definitely tender over this point At six hours 
the stomach was empty The head of the banum column was 
in the sigmoid, demonstrated rather marked hypermotility A 
banum enema w^as administered, but could not be fluoroscoped 
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So far demonstrated, no gross abnormalitj’’ is foimd m the major 
extent of the large bowel The appendix was xnsuahzed Our 
findings would be suggestive of duodenal pathologj* not obstruc- 
ti\e m nature ’ Carletox B Peirce, D. 

Dr Duxx We haA e roentgenologic exidence suggestive of 
duodenal patholog}' and some findin gs m the history*, such as an 
ind efini te alkali ease and food ease, which support the assump- 
tion of a duodenal ulcer The gastric aadity was m the upper 
normal brackets There has been no appreciable amount of 
occult blood m the stools If an ulcer were found m the duo- 
denum we would not expect it to be active, but an indolent ulcer 
of the healed, scarnng, defo rmin g tj^pe An ulcer of the duo- 
denum would seem httle hkelj* to have produced the extremely 
cntical attacks which brought the patient to the hospital 

September 14, 1927 The patient was seen by a surgeon, who 
adnsed operati\e inteiwention m xiew of the fact that the sharp 
attacks of pam were recurnng every two to three daj’s 

September 23, 1927 A laparotomy was performed and a 
dilated duodenum found Dmsion of small adhesions and a 
gastro-enterostomy was done The duodenum was greatly 
ddated and impossible to dehver 

September 25, 1927 The temperature just before patient 
went to operation was 99 2° F and it had been that high onlj' 
on the two days pre^■lous Withm a few hours after operation 
It rose to 102® F plus, with pulse up to 130 and respirations to 30 
The respirations had mcreased gradually smce the prenous day 
The patient complamed of feehng verj' badly He vomited some 
coffee-brown matenal and stramed considerably The diest 
was not exammed because attempted exammation mcreased the 
patient’s distress, t e , vomitmg The abdomen was not tender 
and there was no rigidity The pulse became progressively iieaher 
and patient died at 10 R ir of the 25th He had marked C/;^ne- 
S takes respiration at the end 

The man failed to make a normal recoi eiy^ &om his operative 
mter\*ention In the dosmg hours a Chejne-Stokes respira- 
tion was added to help confirm the assumption of a orculatorj’’ 
problem 
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Diagnosis — 1 Myocardial damage The clinical course de- 
noted a heart muscle disorder No physical findin g s were eliated 
to assist in explaining the character of the myocardial damage 
An electrocardiogram might have helped materiall3'^ The sud- 
denness and character of the attacks would suggest a patchy, 
coronary artery sclerosis Myocarditis on an mtenmttent infec- 
tious basis might be responsible The pathologist 'n'lll have to 
give us the nature of the heart lesion 

2 The surgeon has given us a dilated duodenum, cause un- 
known Might this not have been a functional disturbance of 
which the autopsy will show no evidence^ The roentgenologist 
failed to demonstrate it I am skeptical of dilated duodenums 
that cannot be demonstrated m a:-ray plates or under the 
fluoroscope 

3 A healed ulcer (?) of the duodenum, at least the ulcer 
will have had no active partiapation m the illness which brought 
our patient to the hospital 

4 The postoperative febrile manifestations denote a ter- 
minal mfectious process, location and nature not determinable 
from the record 

Dr Miller’s Discussion 

On external exammation the body was noted to be m a fair 
state of nutrition There was no evidence of healing of the 
surgical incision in the upper abdomen 

The viscera of the abdomen were dry Vieiving the surgical 
wound from the pentoneal side, it was shown to be gapping shghtly 
and to be covered by a small amount of grayish exudate Smears 
of this matenal contained pus-cells and staphylococa About 
8 c c of blood were found m the pehns The great omentum was 
adherent to the sigmoid by dense connective tissue This did 
not produce obstruction The right pleural canty and the peri- 
cardial canty were obhterated by old adhesions The parietal 
pericardium, however, was shghtly movable over the heart and 
there were no adhesions binding the pencardium to the chest 
wall The left pleural canty was without adhesions or excess 
fluid 
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The heart weighed 330 grams The muscle was very soft 
and flabby The outer surface was roughened by tearing awaj” 
the panetal pencardium Xo changes were noted in the ^•alves 
The endocardium contamed a few small petechiae 

The aorta contamed verj’- little senile artenosderosis 
The left lung weighed 3S0 grams and the nght 350 grams 
The postenor portions of the upper and lower lobes on each side 
were dark blood red m color The sectioned surfaces bled freely 
There was onlj* slight crepitus There was not the usual motthng 
of a bronchopneumoma Sections of this tissue showed the air 
spaces to be filled with flmd exudate and blood There were no 
leuLocj'tes Blood in some of the larger vessels was breakmg 
down The tissue had begun to dismtegrate The picture was 
not t\pical of pneumoma It is impossible for lung tissue to 
break down so rapidly without the aid of infection The process 
13 mtexpreted, therefore as a temunal mfection mgrafted on 
lung tissue that was severely damaged by stasis 

The hver weighed 1300 grams The tissue was soft and hght 
m color with verj* shght motthng The bile-ducts were patent, 
there were no stones or e^■idences of c^^stitis Microscopic 
study revealed many fat vacuoles m the hver cells Here and 
there m the stroma were small collections of leukocj’tes These 
are a common findin g m a septicemia The cells were swollen 
and granular There was no passive congestion 

The spleen weighed 120 grams It was a ery soft and sections 
showed the architecture distorted, but there was verj' httle old 
blood-pigment There was considerable desquamation and qmte 
a number of pohunoiphonudear leukocj'tes among the pulp cells 
The gastro-mtestmal tract revealed nothmg of moment on 
its exammation in s:fu The adhesions mentioned abo\'e were 
producmg no obstruction The duodenum was not dilated 
There was the recent gastro-enterostomy which had not resulted 
in obstruction and was holdmg perfectly In the first portion of 
the duodenum just over the attachment to the pancreas was a 
stellate scar m the mucosa This was the result of a duodenal 
ulcer which was well healed It produced no obstruction Sec- 
tions of this ulcer showed that the mucosa and glands of Brunner 
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had been included in the ulceration and that the bed was formed 
by the musculature It did not extend mto the head of the pan- 
creas The bed was well healed by old scar tissue Epithehum 
had grown over it In the connective tissue between the pan- 
creas and duodenum there was a sparse infiltration of endothelial 
cells which were laden with blood-pigment 

The pancreas was normal m size The head portion vas 
spotted with white colored, soft masses, the result of fat necrosis 
None of these lesions were found m the tail There was no hem- 
orrhage about them The pancreatic ducts were not occluded 
These lesions were not confined to the surface, but e\tended 
throughout the tissue m the head Sections revealed that this 
necrosis was accompanied by no reaction There were no hem- 
orrhages or leukocytic infiltrations One or two localized areas 
in the pancreas contained old scar tissue There was no demon- 
strable occlusion of ducts that might account for this fat 
necrosis 

The kidneys each weighed 140 grams The capsular sur- 
faces were marked by the pattern of fetal lobulation, but there 
were no scars The parenchyma was soft and light in color 
Sections revealed cloudy swelhng to a marked degree and a 
small amount of arteriosclerotic damage to the vessels There 
were no mfarcts 

The adrenals showed nothing unusual except more vacuola- 
tion than normal 

Blood taken from the right atrium contained Staphylococcus 
aureus m pure culture 


DISCUSSION 

Dr Dunn Was the ulcer an old affair? 

Dr Miller It was old enough to be healed 

Dr Dunn Was this ulcer likely to have produced crucial 
symptomatology m the last few w eeks of this patient’s life? 

Dr A'Iiller I can’t see that it would have been much of a 
symptom producer 

Dr Dunn I don’t see why you consider the adhesive peri- 
carditis as an unimportant factor in the death of the patient 
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Remember how man}* times the dmidan fails to find adhesn e 
pencarditis and diagnoses some heart lesion from a murmur, and 
the only thing found is adhesii*e pencarditis There was much 
essentiaUv cardiac sjmptomatologj' m the chmcal course of the 

*' I 

case 

Dr !Milier It seems to me that he should ha\ e reacted by 
cardiac hj-pertrophj’’ 

Dr Dunx He had attacks of d\ spnea and }*ou haven t 
anythmg m the abdomen that es^lams these particular attacks 
of pam m the abdomen, cold sweats, pallor, and dyqmea 

Dr iliLLER Perhaps so, but the heart muscle didn’t hj^per- 
troph)' Perhaps the patient didn t react that way 

Dr Ddxx Was the heart muscle careful!}' sectioned’ 

Dr iliLtER As carefully as ne do routinely I ha^e a 
section of it 

Dr Dxj^ A duodenal ulcer could not have produced the 
picture, and the chnical analysis alwa\s leads us back to the 
heart 

Dr Miixer There lias no e\-idence of chrome passive con- 
gestion m the hver to mdicate arculator}' failure 

Dr Dtisx The trouble was not an ordinar}* circulator}' 
failure, but an mtermittent affair 

Dr Frask The pencardium should be adherent externally 
should It not’ 

Dr Dtns'x Xot necessarily The presence of adhesive 
pencarditis suggests at least the possibihu* of heart muscle 
damage 

Dr MnxER Exammation of the heart of Case No 23,478 in 
hght of the chmcal impression re^ ealed mteresting pathology 
Gross sections of the heart muscle re^ ealed considerable scarrmg 
in the left \ entnde postenorlv, and also m the lateral group of 
papillary muscles (Fig 62) The coronary artenes were opened, 
but no emboli found There was a moderate amount of semle 
artenosderosis Microscopic stud} of the heart muscle m the 
region of the scamng showed the musde to have geen replaced 
b} connecti\e tisme EMdenth these scars were the result of 
sderosis oedudmg small artenes Some of these could be seen 
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in the region of the scars (Fig 63) There was no leukocytic 
infiltration to indicate that these lesions were active at the tune 
of death 

The necropsy findings may be summarized then as a recent 
surgical wound in the abdomen infected by Staphylococcus 
aureus, a staphylococcus septicenua, pneumonia, acute de- 
generation of kidneys, liver, and spleen fat necrosis of the head 



Fig 62 — Gross sections of the papillary muscle and the wall of the left 
ventricle showing the scar tissue resulting from coronary arterj' sclerosis with 
occlusion of vessels 

of the pancreas, healed duodenal ulcer, arteriosclerotic scarnng 
of the myocardium, healed pleunsy obhteratmg the left cavity, 
healed pericarditis obhteratmg the cavity, and recent gastro- 
enterostomy 

The patient’s exitus is qmte clearly attnbuted to a blood- 
stream mfection which apparently had its ongm m the infected 
surgical wound The pneumonia is not bronchopneumonia, but 
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IS produced secondar}"^ to a blood-stream m^aslon The acute 
degeneration of the ^’lscera is a part of this mfectious process 
The pancreatic necrosis is a recent formation E\'idence for 
this IS the lack of scar tissue or other e^’ldences of reaction about 



Fig 63 — Photomicrograph of heart muscle scar A coronarv arter\ 
which IS almost ocduded by senile artenosclerosis is shown m the periphery 
of scar 

the necrotic foa It is not possible, therefore, to e^rplam the 
pain of which this patient complamed on the basis of a pan- 
creatitis The fat necrosis is not the result of duct occlusion 
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There is no continuity of this process ■with the duodenal ulcer 
and eMdentl3>- cannot be secondary to it The necrosis then is 
the result of operative trauma and the lack of reaction about 
It IS e-qilamed bj’’ the poor condition m ■n^hich the patient was 
after operation, in other w’ords, there had not been suffiaent 
recoverj’^ to allow defensive processes to take place 

The duodenal ulcer is an old one It is practicall}' healed 
There is no gross or microscopic eMdence that would indicate 
the ulcerative process to be extendmg The leukocytic infiltra- 
tion IS alw’ays present m late heahng processes The scar tissue 
in tlie bed of the ulcer is old There w as no obstruction noted 
on gross examination It is difficult then to explam the patient’s 
recent sjmiptoms on the basis of ulcer pathology, first, because 
there was no obstruction, and second, because the ulcer ■vi'as not 
active at the time of death However, it must be remembered 
that the explanation of pam in peptic ulcer is not clear We 
should keep m nund a recent hypotliesis which states that the 
pam of peptic ulcer is tlie result of neuromata of small nerve 
trunks embedded m the scar tissue of these ulcers and that pain 
results from the contraction of scar tissue m them That situa- 
tion could exist here However, the patient’s attacks in tlie 
hospital do not seem charactenstic of peptic ulcer The earlier 
ones described m the histoiy seem to be more typical, and pos- 
sibly those attacks occurred durmg the time the ulcer w'as actl^ e 
The lesion in the pencardium 'W'as old and healed The scar 
tissue W'as not dense enough to bmd the pencardium firmly to 
the musculature Even after fixation of the tissues the peri- 
cardium could be moved over the muscle slightly ■without much 
resistance There was no bmdmg of the pencardial sac to the 
sternum or nbs, there was no hypertrophy All of these would 
mdicate that the cardiac embarrassment from pencardial ad- 
hesions was ml It IS almost impossible to demonstrate cardiac 
hypertrophy assoaated ■with adhesive pencarditis alone in 
museum matenal or m routme autopsy wrork In the few m- 
stances m which the adhesions appear to have done damage, 
there are adhesions between the pencardial sac and the chest 
w all The scamng m the musculature is qmte well localized to 
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the papillar3' musdes and the postenor part of the left ventnde 
This musde damage was not extensive enough to result in h3T)er- 
troph3’- The notion is qmte well estabhshed that these lesions 
do cause pam, and the record of this patient’s more recent attacks 
fits m qmte well with this patholog3' 

The obhterated left pleural ca^•^t3’■ apparentl3’^ caused no 
s3Tnptoms The scar tissue here and m the pencardial ca^ut3’■ is 
similar and it is probable that the pericarditis was secondai:3’' to 
the pleuns3’ 

Dr Dunn This confiirmation b3r Dr hliUer of the assump- 
tion of myocardial disease that we made from the dmical record 
supports our faith m the meanmg of S3Tnptoms We have heard 
much of late of abdommal pam m heart disease A mistaken 
diagnosis of cholehthiasis is often made We mi g ht group the 
s3Tnptomatology roughly somewhat as follows 

1 S3Tnptoms a rising from acute or chrome stasis Acute 
congestion of the hver and viscera occur m cases of relatively 
sudden hbart failure One often reads m the mormng paper of a 
pronunent abzen who has died from an attack of acute mdiges- 
tion Such patients have pam of a burstmg character, marked 
tenderness m the epigastnum, and often a large and tender 
hver If our attention is not too fixed on the epigastnum we ma3’’ 
note shortness of breath, rapid irregular heart action, moisture 
at the base of the lungs, and other findmgs that will show cardiac 
responsibiht3’^ Cases of stasis are relatively easy to differentiate 
because the common signs of cardiac failure, such as edema of 
the extrenuties, asates, d3’^spnea, passive congestion of the hver 
and heart findings mdicative of a badl3’- beha\Tng motor, are 
present If the stasis has existed for some tune the hver is not 
tender Onl3’’ the relativety acutely congested hver is painful 
and tender 

2 Abdommal angma-coronaiy.arteiy' thrombosis In these 
cases the trouble comes on m attacks, often with exquisite pain 
requmng hypodermics, often associated with nausea and vomit- 
ing If these cases are analyzed one will always pick up some- 
thmg m connection with the attack that will suggest a cardiac 
ongm WTien it came to the time of this man’s death we found 
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Cheyne-Stokes respiration which is of arculatoxy ongm Elec- 
trocardiograms will Usually show mverted T waves and often dis- 
torted Q R S complexes 

While a bloo'd-stream infection may have been the immediate 
cause of death, it was teimmal, and as such had no thin g to do 
with the diagnostic problem which this case presented, viz , the 
differentiation of abdonunal symptoms of cardiac ongm from 
surgical disease of the upper abdomen 
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PHYSICAL EXAMINATION OF THE HEART 

Surrounded as ive are with instruments expected to dis- 
close with accuracy facts about the heart, we must reflect with 
admiration upon the abihty of our early physiaans Picture if 
you can the methods of examination which must have been m 
vogue before Auenbrugger described his methods of percussion 
in 1761 and its subsequent popularization by Comsart m 1808 
But when m 1816 Laennec presented his stethoscope we can 
well unagme how physiaans the world over ]oumeyed to Pans 
that they imght, through its use, leam the language of the heart 
Yet only a hundred years later Mackenzie is quoted as saymg, 
“The stethoscope not only for one himdred j^ears has hampered 
the progress of knowledge of heart affections, but it has done 
more harm than good, m that many people have had the tenor 
of their hves altered, have been forbidden to undertake duties 
for which they were perfectly competent, and have been sub- 
jected to unnecessary treatment because of its findings ” 

It must be admitted that very httle of value has been added 
to the sum total of that knowledge smce the time of Skoda, 1839, 
who correlated physical signs with postmortem findmgs and 
estabhshed the modem saence of physical diagnosis Electro- 
cardiography has brought order out of chaos m the matter of 
cardiac irregularities, but the greatest value is not m the wonders 
of the instrument, but rather m the fact that the workers m 
that field have so thoroughly correlated its fintliTigg with chmral 
obser\'ations that it is now possible to recognize most of these 
conditions at the bedside without its use 

Beanng m mmd the prmaples of diagnosis and the dimcal 
facts which have been bequeathed to us, let us approach the case 
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and determine upon a method of examination by means of which 
an estimation of the existence and nature of heart disease can 
be made at the bedside What shall we search for^ How shall 
we proceed? What conclusions shall we draw from the facts 
found? 

Our first duty is to determine whether decompensabon is 
present This is an estimate of the impaired physiology of 
heart muscle the answer to which is not to be found in the heart 
itself, but by a general exammation of all the organs of the body 
A second duty is to make a diagnosis of the pathologic or de- 
ranged anatomic state of the heart \\Tiile accomphshmg both 
of these, the underljnng cause can oftimes be found and should 
be looked for 

The outlook, therefore, is not only a physiologic one, but an 
anatomic and etiologic one as well Should the cardiopathies be 
classed along the same fines one would find them faUing into 
four chief groups congenital, luetic, inflammatory, and toxic-de- 
generative The first three are explanatory m themselves, the 
fourth is a large group including the atherosclerotic, nephntic, 
thyroid, toxic, etc 

This woman, aged forty-five, tells us that Jour years ago she 
first noticed a sudden attack of palpitation, of a rapid irregular 
nature, lasting about twelve hours During the next three years 
there were five such spells, between which she felt well One year 
ago these attacks became more common, some shortness of breath 
appeared, she had a vomiting spell, and her strength was such that 
she was kept in bed for six weeks Since that time she has avoided 
overexertion and has kept quite well 

About SIX weeks ago the shortness of breath became much more 
noticeable There developed a tight full feeling through the upper 
abdomen which later became quite a severe pain under the right 
costal border This was made worse with activity It was not con- 
nected in any way with eating There developed a non-productuc 
nervous cough The irregularity has been constant since then 
She has been wakeful and more short of breath Three days ago 
she suffered a stabbing pain in the right chest as if it were deep in 
the lung about the middle of the chest Since then she has coughed 
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more and has expectorated mucits siith streaks of blood She thinks 
she has had afexer since 

She has never been pregnant At first the attacks seemed to 
come near her menses ivlnch have aluays been regular She has 
lost Z7 pounds in the last \ear 

Previous History — She had a period of seven years, from six 
to thirteen, in which she had a great deal of illness First there was 
a severe attack of scarlet fever, followed by rheumatic fever, in which 
several joints were enlarged and swollen With this she was laid 
up for three months There was a recurrence of this, and the next 
year chorea porced her to be out of school for sir months Through- 
out this period she had frequent attacks of sore throat none however, 
since her thirteenth year She had a mild attack of “Flu' in 1920 

Although a good historj' is essential it is important that 3 ’ou 
proceed unthout prejudice m obtammg it The irregularities 
can ofttunes be diagnosed best and onlj* by the historj*, inasmuch 
as the attacks come at times when thej* are not seen or found b} 
the esammer An accurate descnption of these can usually be 
obtamed from the patient without askmg leadmg questions 
By the histor\' also, one gams mfonnation as to the etiologv of 
the disease with at least some mklmg of the anatomic changes 
It must be e^^dent that she has had attacks of paroxj'smal 
irregulantA* which eventually have become persistent, and we 
conclude that it must be an auricular fibrillation Her shortness 
of breath and abdommal distress together with cough makes us 
t hink at once of cardiac decompensation, and without edema 
bemg present we are at once suspiaous of a mitral stenosis 
The pam m the chest with fever will prompt us to look dosely 
01 er the limp for comphcations Fmally m her prenous history 
we find sore throat, polyarthritis chorea and we must assume 
that the etiolopc cause is rheumatic fever 

As she answers these questions we have put to her, her voice 
becomes weaker at the end of the sentence, when she may be seen to 
pant to get air, and usually gives a few little staccato coughs Should 
she talk longer her voice would become hoarse This condition 
IS verj' characteristic of auricular fibrillation and at timpg 
results in a true left recurrent lanmgeal palsy 
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The most sinking feature of tins patient is the facta! color 
Notice the deep color of the hps It is not the color of rouge, but 
IS bluish red Her cheeks are quite the same, as are the tips of 
the ears In the cheeks can be seen also some small venules Nol' 
back of all tins color can be seen a tinge of yellow even more notice- 
able upon the neck and upper chest Cyanosis is a sign of insuffi- 
aent aeration in the lungs, and if due to heart disease must be 
significant of those lesions gi\mg a change m the puhnonarj’^ ar- 
culation You see here a type winch is very charactenstic of 
mitral stenosis of severe degree Some form of this is present 
m the milder grades When auricular fibrillation is present thei 
picture IS even more exaggerated The pletliora of the fat hj'per- 
sensitive indiiadual should not be confusing to you, as in that 
condition there is more vessel prommence and less general 
color Wide auncular dilatation m tncuspid insuffiaencv makes 
more cyanosis, as do tlie congenital lesions The latter, of course, 
date from childhood The subictenc tmt is suggestive of mitral 
stenosis or adhesive pencarditis, and should direct our examma- 
tion to tlie liver when the time comes ^\'hen pallor is tlie promi- 
nent feature, parti cularty if the carotids are xisibly pulsating, 
aortic msufiiaency is assured If anenua ’s present, so that tlie 
appearance is wax}^ a subacute bacterial endocarditis is more 
apt to be present This is especially so if there is a clubbing of 
the finger ends or signs of petechise present Anemia mav be a 
part of an acute endocarditis of an}’’ type 

She IS only comfortable with head eleva*cd A decompensated 
heart forces the patient to an upnght position save when tlie 
right side has given way as well, when severe edema may be 
present and the patient can still he flat ■with comfort 

The hair is oily, not dry Eyes react to light No signs of 
cranial nerve paralysis She breathes freely through the nose 
The alee dilate with breathing as though dyspimc There arc no 
enlarged ceroical glands The thyroid is not enlarged Your 
attention should always be directed toward endoerme disturb- 
ances which may be the basic condition of which the cardiopathy 
IS but the manifestation Of these, hyperthyroidism with its 
ocular stanng, alertness, tremor, and vasomotor paresis, stands 
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m contrast to the hj^pothyroid state of the opposite tj^pe with 
dry hair, letharg}% absence of struma, and slow pulse Between 
these IS the third t3^e of d3’?th3T:oidism usually accompamed 
by hard nodules m the thyroid It is this latter that make for 
heart muscle damage and frequently are the cause of fibrillation 
or decompensation Signs of an old luetic mfection ma3' be 
assumed when the pupils are found to be fixed or there is evi- 
dence of a smgle cramal nerve pals3' 

The *ongue is red and not coated Teeth well cared for No 
apparent pathology in gums Tonsils small and buried Anterior ' 
pillars appear red Inasmuch as there is a history of frequent 
sore throats m girlhood and a rheumatic S3'ndrome foUowmg 
scarlet fever, it is safe to argue that the tonsils are a seat of 
mfection 

Notice the distended veins in the neck Even the external 
jugular IS prominent There is no collapse as is usually seen If 
you look closely you will notice some very small and rapid undula- 
tions At the same time you can feel the irregular pulsations of the 
carotid Its ra*e is 105 per minute The diagnosis of auncular 
fibrillation is now assured The carotid pulsations are irreg- 
ularty irregular, while the venous pulse shows man3’’ more auric- 
ular undulations The amount of collapse of the vems durmg 
diastole is an estimate of the completeness of empt3Tng of the 
aunde m diastole, and when such does not occur decompensation 
will be present Even when the heart is regular the return of 
compensation can be visualized by this diastohc collapse of 
vems Increased mediastmal pressure from tumors, aneur3'sms, 
etc , may make the vems distended, however, the irregular un- 
dulations are not present except m fibrillation In tricuspid 
msuffiaency they are distended as well, but m that case there 
IS a defimte systohe elevation from regurgitation The appear- 
ance of the vems m auncular flutter are simil ar m all essentials 
except that here the imdulations are regular and rapid 

Passing next to the extremities, you will notice that the nails 
are dusky like the lips They are not clubbed By obliterating the 
radial pulse the vessel wall is soft and free from sclerosis The 
pressure required for obliteration vanes with each pulse beat It 
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ts very trregular, having lost tls baste rhythm altogether Rate 105 
If you should try to picture a graph of this pidse it would be a 
group of waves var)ang in height, rate, and contour An estima- 
tion of blood-pressure in such a case must necessarily include 
both the maximum and nunimum systohe pressure Certainly 
a mean is all that can be eiqiressed Remember that heightened 
pressure is as sigmficant of aortic disease as low pressure is of 
mitral The pulse of aortic msuffiaency is one ivith a sharp 
apex and dnving pulse peak, while one with a slow ascent is so 
significant of aortic stenosis that a physiologic stenosis can only 
be diagnosed when a pulsus tardus is present The pulse of 
mitral disease is not significant except its low volume 

There ts a small amount of edema back of the malleoli and along 
the shin Knee-jerks are present Edema is a sign of decom- 
pensation and may or may not be extensive It is by no means 
common m the upper extremities, and when present is due to 
pressure by some part of the heart upon the returnmg veins 
The abdomen ts distended and rounded The flanks do not 
bulge It ts tympamltc everywhere There ts no fluid The lu'cr 
ts enlarged three fingerbrcadths below the costal border Its edge 
ts rounded and very tender The spleen ts not palpable An en- 
largement of the hver may sometimes be seen and is much more 
accurately outlined by palpation than by percussion A^Tien 
asates is also present, its lower edge can be best appreaated by 
pushing the finger ends into the nght upper quadrant, when it 
can be felt to go away and return much as the fetal head is felt 
by ballottement The presence of fluid may be judged by the 
shape of the abdomen, but best proved by movable dulness 
Mitral stenosis is more apt to produce painful swelling of the 
hver than any other condition When the amount of ascites 
present is out of proportion to the edema of the lower extremities. 
It IS more probably a result of adhesive pencarditis This 
likewise gixes rise to an enlargement of the liver that is hard 
hke a arrhosis A hver enlarged by passive congestion shows 
a roimd edge but smooth surface, unlike in this respect a cir- 
rhosis or malignancy If the hver can be found to be pulsating 
mth systole it is due to a tncuspid insufficiency An enlarged 
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spleen is present m subacute bacterial endocarditis or mabgnant 
endocarditis and is not enlarged m rheumatic or other forms of 
cardiopathies 

An exammation of the chest should be left imtil the last, so 
that more and more detail can be added to the general findmgs 
before a specific exammation of the heart is made The chest 
ts not deformed It ts 'tLcIl daeloped and of the short and broad 
type There is restriction of motion of the right lower chest (Fig 64) 
Posteriorly there is absence of vocal fremitus up to an inch below the 
tip of the right scapula and slightly increased above this line There 



Fig 64 — A, Crepitant rSles (congestion) B, Dulness (Grocco) C, 
Increased fremitus Dulness Bronchial breathmg Bronchophony lYhis- 
pered pectoriloquy (embolism) D, Absent fremitus Flatness Distant 
bronchial breathmg Distant bronchophan% Distant nhispered pectonl- 
oqu\ Xo r^es (h\ drothorax) 

IS 110 change on the left side Selecting a spot for percussion at 
the tip of the scapula the right side is dull as compared to the left 
Bdow this on the left the lung is resonant and moves downward 
into its complimental space 1 inch Near the spine there is a 
triangular area of dulness (Procco) On the right side the dulness 
at once changes into a flat note with no change in breathing Now 
proceeding iipuard from these areas, percussing lightly oier corre- 
sponding areas of the tuo sides, the left ts found resonant throughout 
On the right side the dull area extends upward for Z inches, then 
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becomes resonant to the apex By deep percussion the same findings 
are found on the right, but opposite the fifth and sixth dorsal spines, 
on' the left, there is indistinct dtilness Now, following the same 
general plan in the examination of the breathing, voice, and whisper, 
no changes of significance can be found on the left side On the 
right, however, over the circular area of dulness there is bronchial 
breathing, bronchophony, and whispered pectoriloquy Bcloo) this 
over the fiat area these findings are heard, but subdued There 
are no rales to be heard over the fiat area, hut there are numerous 
soft bubbling rales heard over the dull area The rSles in the base 
of the left lung are crepitant Anteriorly there are no changes by 
percussion or by auscultation The dome of the liver is in the 
fourth interspace by deep percussion The tone changes in per- 
cussion as well as the vanations in breathing, voice, and whisper, 
are est^ates of the amount of air containing lung as against 
the part that is sohd tissue It must be, therefore, that there 
are several different densities and, accordingly, several different 
conditions or variations of the same At the extreme bottom 
of the right lung there is absence of fremitus, flatness by per- 
cussion Opposite to this is a triangular area of dulness, which 
means a displacement of the mediastmum There is no skodaic 
resonance above this level as is usually present, because it is 
here changed to another type of sound These are the cardinal 
signs of fluid m the chest and the diagnosis of hydrothora\ is 
assured Above this area there is a arcular area of dulness 
through which the auscultatory signs are bronchial m type It 
IS typically a pneumonic consohdation, but masmuch as it does 
not comade with any lobe, and that it seems to be a sohtary 
arcular spot in the lung, one must conclude that it is evidence 
of a pulmonary embohsm It will be remembered that the pa- 
tient complained of a pam m the nght chest several days ago 
The riles m this area are bubbhng and expectoration has been 
qmte bloody, bnght red, and not dark as pneumonic At the 
base of the left lung there is a shower of fine crepitant rales of 
passive congestion The area of deep dulness high m the chest 
IS the left auricular dilatation so significant of mitral stenosis and 
auricular fibrillation 
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The apex-beat can be seen (Fig 65) It ^s diffuse, the point of max- 
mwmntensity {P M I ) being tn the fifth interspace 13 cm outside 
the niidsternal line There are no more visible pulsations over the 
precordtum To the left of the lower sternum the percussion note 
IS flat Now percussing lightly w radial fashion from this spot 
the superficial area of cardiac dulness can be outlined This is the 
reflection of the borders of the lung over the heart The right lung 
tollows along the middle of the sternum until it reaches the fourth 
nb, when it deflects sharply to the right beyond the right edge of 
the sternum to the sixth rib, where it continues to the right The 
left lung does not approach the angle of Ludwig by a distance of 



Fig 65 — ^Superficial and deep dulness of heart charted, sho^\ mg how to percuss 
superficial area from central pomt radially On sides measurements 


cm In the third interspace it is 4 cm to the left In the fourth 
interspace 6 cm In the fifth, 8 cm to the left of the midsternal line 
It IS directed to the left at the sixth nb in the midclavicular line 
The P M I IS the best entenon to the part of the heart which 
constitutes the apex Its location is more accurate than that 
found by percussion It is further to the left m this case than 
IS usual with mitral stenosis, and we must look for some other 
reason for its location This may be either an enlarged left 
ventnde as a part of mitral msuffiaency, or from adhesive 
pencarditis There is no thnll to be found as is usual, but instead 
there is an irregularity which can be appreciated The rate is 
110 The vanation here marks a defiat with the pulse, although 
It IS not great The sharp systole can be appreciated, although it is 
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not marked, and one gets the tmpresston that there is some hyper- 
trophy present This again must be a part of either msuffiaency 
or pencarditis The fact that no other movements of the heart 
can be seen is pretty good eindence that adhesive pencarditis is 
not present This can further be ruled out by the superfiaal 
area of cardiac dulness, whidi is not as large as is found in that 
condition 

The pulmonary vessel is uncovered by the lung This means 
that there must be an enlargement of that structure, a circum- 
stance tliat would not occur unless there was considerable in- 
creased pulmonary pressure This state of affairs is common in 
imtral stenosis, and at tunes is severe enough to produce an 
atlieroma of the pulmonary artery even mto its smaller branches 
There is m these instances a polycythemia present 

In the third interspace the li^t auricle is so much enlarged that 
the lung IS pushed widely to the side Inasmuch as this is such an 
easy place of percussion it is particularly important to study the 
changes m the left auncle for the presence of imtral stenosis 
This area furthermore tells that tncuspid msuffiaency is not 
present, for in such an event the nght lung would be deflected 
to the nght m the second and third interspaces Here, however, 
there is a steplike deflection of the lower right border {Kroentg’s 
step) significant of nght ventncular hypertrophy This gomg 
hand in hand with the enlarged pulmonary vessel and dilatation 
of the left auricle completes the picture of mitral stenosis by 
percussion Should tricuspid msuffiaency be present it would be 
easy to explam the pulmonary embohsm as due to the dislodg- 
ment of a vegetation This is common in subacute bactenal 
endocarditis, but imusual in rheumatic carditis Here, then, 
there must have been a dislodgment of a formed thrombus from 
the auncle, a circumstance not at all uncommon m fibrillation 

By deep percussion the nght border is 5 cm to the right of 
the midsternal line There is no dulness on either side of the sternum 
in the first interspace There is dulness just to the left edge of the 
sternum in the second interspace and 6 cm to the left in the third 
interspace In the fifth interspace the dulness extends 15 cm to 
the left of the midsternal line further, as you see, than the apex 
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Deep percussion of the heart has its hmitations Unless the 
light aunde extends definite^ to the nght of the sternal edge 
It cannot be found The dulness at the left border is less accu- 
rate tVian the apex-beat itself However, dulness at either side 
of the manubnum should be looked for at all tunes as indicate e 
of aortic increase Of the greatest importance is the dulness in 
the third mterspace to the left This is the area of the left au- 
nde and by its beha^•lor the mitral configuration occurs when it 
IS wide, so that the left border appears like a straight hne, or an 
aortic configuration occurs when the aorta is wide, but this area 
dose to the sternum prodncmg, thereb}’", a concantj"^ m the left 
border The findin gs here are of a rmtral configuration even 
more marked than usual because the puhnomc vessel as \s ell as 
the aunde is enlarged This substantiates the findmgs and con- 
dusion reached bj* superfiaal percussion 

But, I hear you say whj* should one go through all of this 
detail of examin ation when he can hsten and tell it all Herem 
hes the justification of the cntiosm of Mackenzie B}’- ei^en- 
ence one learns that auscultation alone wiU lead him more often 
astraj'- than will the detailed exammation without auscultation 
This is so because the ordmaiy' methods of hstemng for murmurs 
IS based upon a false impression of the importance of these ex- 
traneous sounds 

If comparative percussion is valuable, then it must be granted 
that comparative auscultation is equallj’’ important This can 
be accomphshed by searchmg for the sounds as made by the 
nght heart and contrastmg them with the same soimds as made 
bj'- the left heart Now nearly all the pathologic states of the 
heart are on the left side, as a consequence one has a normal to 
compare with a pathologic 

One’s next effort should be a studj"^ of diastole This for the 
reason that the extraneous diastohc sounds are always patho- 
logic and important, and if not studied first are often missed by 
the more prominent and less important qrstohe ones Right 
first sound rather sharp and with the irregularity vanes with different 
systoles It is easy now to find the irregiilanty, rate 115 Passing 
across to the Ifft there is a place where the first sound changes and 
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becomes very sharp, staccato-bke, and accented The piilmontc 
second sound ts very much accented over the aortic Following 
downward from the aortic area, to the apex, a short middiastolic 
murmur can be heard just to the right of the apex A systolic 
murmur ts heard at the apex with the strong systoles, not with the 
weak ones There is a first sound on the left that is very typical 
of mitral stenosis There is no presystohc murmur, this being 
absent m the presence of auricular fibrillation There is, how- 
ever, a middiastohc murmur which is due to the aspiratorj’^ action 
of the ventricle and not a part of activity of the auricle The 
systohc murmur at the apex tells us that there is an insuffiaenc}' 
also present This then accounts for the apex being wider than 
imght be expected in a case with more stenosis and less in- 
suffiaency 

From an etiologic standpoint rheumatic fever must be the 
mam consideration This is no doubt due to a tonsillar infec- 
tion Decompensation is present as evidenced by auncular 
fibrillation, a sign of auncular failure, passive congestion of the 
lung, passive congestion of the hver, edema of feet 

Anatomic diagnosis Inflamm atory cardiopathy (rheumatic) 
Chronic deforming endocarditis (mitral) Mitral stenosis with 
msuffiaenc)’^ Auricular fibrillation Pulmonary embohsm from 
auncular clot Hydrothorax Passive congestion of lungs and 
hver Chronic tonsillitis 

Conclusions 

1 Have m imnd a classification of cardiopathies that will 
direct your exammation to an end 

2 The presence of decompensation is the first aim This is 
not found by an exammation of the heart itself by the stetho- 
scope, but by a careful exammation of the entire body 

3 The more that can be ascertamed about the case before 
auscultation is started, the more accurate is the diagnosis 

4 To accomphsh this end a routme of exammation is re- 
qmred, which begins with mspection and ends xvith ausculta- 
tion, and which begins away from the heart and ends at the 
heart 

5 The superficial area of cardiac duhiess is the easiest of 
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determination Its shape vanes with dianges in size of the 
\anous chambers 

6 Deep percussion has certain errors the importance of which 
must ever be borne m mind 

7 Auscultation should be comparative, the nght side agamst 
the left 

(o) Rhythm should be first studied 

(6) The appreaation of the sounds and their differentiation 
IS of next importance 

(c) The diastole should be studied carefully before systole, 
because extraneous sounds m this cj'cle are alwa 5 's important 
and can be easil}* missed or confused with those of systole 

(d) Systohc extraneous sounds should be the last studied and 
may have no diagnostic significance 

8 Many anatomic lesions of the heart give nse to char- 
acteristic forms of decompensation the appreciation of which 
adds to the accuracy of the diagnosis 
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GLYCOSURIA, THYROID DISEASE, AND DIABETES 

The causative relationship of various endocnne glands to 
glycosuna and diabetes has been for years a verj' interesting 
field for speculation Particular!}’’ is this true regarding the 
relationship of the thj roid to carbohydrate metabohsm Alany 
jears ago von Noorden^ described what he called thyroid dia- 
betes and contended that the thyroid and pancreas have an- 
tagonistic actions, the former inhibiting the excitabiht}' of the 
latter, and that the more powerful the action of the thjTOid the 
more marked the inhibition He showed that glj cosima could 
be mduced both m man and anim als by the feedmg of thirroid, 
the tune of its appearance bemg merel}’’ a question of the amount 
given He also showed that it vras almost impossible to cause 
^3’cosuna m anim als after extirpation of the thyroid and con- 
tended that the functional actiiuty of the pancreas v as mcreased 
by the absence of this thyroid influence 

Glycosuna occurs m about 6 per cent of aU cases of hi’per- 
th3’roidism Chvostek foimd sugar m the urine m 69 per cent 
and Goldsmith m 19 per cent of their exophthalmic goiter 
cases - It IS found more commonl}’^ m the acute cases 

This mommg we want to present 2 cases of adenoma with 
h3’perth3rroidism and gtycosuna, 2 cases of exophthalmic goiter 
and gl 3 'cosuna, 1 case of exophthalmic goiter with diabetes and 
diabetic gangrene, and discuss the diagnosis and treatment 

Case I — George S , aged thir^', farmer Entered the hos- 
pital on June 20, 1927, complammg of weakness which he states 
devdoped five months ago Headache for the past five months, 
mcreased appetite for the past month, poh-uria for the past 

\OL 12 — 23 353 
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month, loss of weight (present weight 129, average weight 135), 
nervousness, tremor and tachycardia on exertion for the last 
four years 

Premous Htstory — ^Measles and mumps as a child 
Family History — ^Father, mother, rune brothers, and three 
sisters, hvmg and well He has three children hvmg and well 
No history of diabetes, goiter, tuberculosis, nervous or mental 
disease in the family 


Me GEO H S SUGAe TOLESANCE TEST t ts ai 

fOA 

m 




ai 

SI 

KS 

m 

g 







B^BI 

i^BBi 

IBIBI 

BBBI 


• '•'15 

WASSEftMAU NCCATIVE 

MOOD UUHE 
Fumc w t*t 
KHe u* «s 

IHD 170 910 « 
inH*. 1*0 5«; 
OHS n* tots 

9 HE. 05 tot* 
4HE 10 510 

JOO 

190 

180 

170 

160 

ISO 





■■■■ 


BIBI 



HBHI 

BBB 

IBHB 

BBB 

BIBi 

IBBB 


BBB 


IHIH 

HHB 

IBBB 

BBBI 

BBBI 

BBBI 

IBIB 

^BBI 




l^BB 

BBIB 

BIBB 

BBBI 

BBBI 

BB^I 





^I^BI 

IBIBi 

^BBB 

BIBB 

I^BB 


j 


V. 


BBIIK 


in-sim 


ISO 

110 

no 

/ 

HHBB 



BIBIB 

BBBB 

BB^B 

BBIB 


/ 





IBBB 

BBIB 

I^BH 


/ 





BBB 

BBBB 

b^bi 



IB^B 

^BBB 

IBBB 

BBB 

Bh9B 




90 

SO 

70 






^ 

— . 






















BHBM 

BBBB 

BBBB 

BBBB 

mum 

BIBI 

BBBB 




BIBB 

BBBi 

■HBI 

IBBI 

IBBB 

BIBBI 

BIBB 


IT. 

MiBH 

BHBil 

IBBB 

BBBi 

IBBB 

BBBB 

BBBB 

BBBI 


£ 


HHBB 

BBBB 

BBB 

BB^I 

BBBI 

BBBB 

BBBI 


IHIHH 

BBBB 

BBBn 

^'9BB| 

BBBB 

BBIB 

BBBBI 

BIBB 





wmm 


BBBB 

BBBI 

BBBB 

BBBB 



HHiH 

IBBBi 

BP^B 

BBB 

BBBB 

BBIB 

^BBB 

BBH 





7 


BIBB 

^IBB 

BIBB 

BBIB 



BBBP 

BBBI 

BBB 

BKI£ 










BBBB 

BB^B 

BBIB 

IBBBi 




BIBB 

BBIB* 



BIBB 

BBH 


m 


hbbb 

BBBB 

BIBB 

BBBi 

bibb 

BS?B 




BBm 

IBIBB 

BBBB 

IBBBI 

BBIB 

IBHB 



so 

0 


BHBI 

IBBII 


BBBI 

mil 

HBH 




jBBB 

BIBB 

BBBI 

IBBB 

BBIB 

BIBB 

IBBB 


BIBB 

BIBH 

BBBI 

IBBB 

BBBI 

B^IB 

m^ii 

BBHIi 




Fig 66 


Physical Examination — shall give only positive findmgs 
The eyes show shght widening of the palpebral margin An- 
tenor pillars of the fauces slightly injected, golf-ball adenoma, 
nght lower pole of the thyroid Heart rate 110, apex beat nor- 
mal, no murmurs Blood-pressure 116/68 Shght tremor of the 
hands 

Blood Examination — ^Hemoglobin 85 per cent , red blood- 
cells 5,280,000, white blood-cells 5300, polymorphonuclear cells 
55 per cent , lymphocytes 45 per cent Wassermann negative 
Uiine exanunation showed a faint trace of sugar Basal meta- 
bohc rate plus 15 per cent 
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Comment — Our first impression of this case was that we 
were dealing with adenoma with hyperthyroidism but the findmg 
of a trace of sugar m the unne suggested the necessitj’’ for a 
sugar-tolerance test (Fig 66) The blood-sugar curve m this 
case returned to 134 m two hours, which would be considered a 
normal curve The urmary sugar, however, by the Folm- 
Bertrand method is, accordmg to Lewis,® evidence of a moder- 
ately severe disturbance of carboh3^drate metabohsm We ad- 
Msed operation but could not obtam the patient’s consent He 
was, however, operated upon two weeks later m another hospital, 
and at the present time (January 15, 1928) is entirely sugar 
free, has gamed markedl}' m weight, has been sugar free through- 
out the penod on a regular diet, which would seem to mdicate 
that the patient was not a diabetic 

Case n — C M , aged fort5'-three, entered the hospital Sep- 
tember 21, 1926, complaining of nen^ousness, restlessness for 
the past two years, mcreased appetite with particular cravmg 
for carbohydrates, loss of weight, his present weight bemg 152 
and his normal weight 165 pounds 

Previous History — Lobar pneumonia m 1903, influenzal 
pneumoma m 1918 

Family History — Father, mother, one brother, hving and 
well No histor)’’ of tuberculosis, cancer, diabetes, or thjTOid 
disease m the family 

Physical Examination — ^Tonsils shghtl}' mjected The thy- 
roid shows a golf-ball adenoma, lower portion of the right lobe 
Limgs normal, abdomen negative Heart normal except rate of 
100 Wassennann negative Blood-sugar 112 mg , hemo- 
globm 85 per cent , red blood-cells 4,250,000, white blood-cells 
8000, blood-pressure 128/70, basal metabohe rate September 27, 
1926 plus 18 

Diagnosis — ^Adenoma with hyperthjToidism Operation, Oc- 
tober 1, 1926 The day foUowmg the operation a trace of sugar 
was found m the unne, although all previous urme examinatinTig 
had been negative Sugar-tolerance test (Fig 67) shows a normal 
blood-sugar curve This patient smee the operation has gamprl 
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22 poTinds m weight, the heart has returned to a nonnal rate, 
and at no tune has sugar appeared m the unne on regular diet 


CASE M9 II 

too GEMS GLUCOSE IN LEMOHAOE ON FASTING STOMACH 
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Fig 67 


Case in — ^Mrs DAS, aged twenty-seven, housewife, 
marned, white Complaming of nervousness, palpitation, loss 
of weight, dyspnea, weakness, hot flashes plus profuse perspira- 
tion, failing vision, enlargement of thyroid vuth feehng of press- 
ure m the neck Duration, two years Loss in weight began six 
months ago, dropping from 195 to 121 pounds 

Previous History — Measles, mumps, pertussis, frequent at- 
tacks of tonsilhtis 

Family History — Father hvmg and well, mother, aged fifty- 
two, has goiter Three brothers hvmg and well, two died at 
birth Two sisters died at birth Four children, living and well 
Physical Examination — ^Head negative Eyes equal, react to 
hght and accommodation Moderate exophthalmos, some lag- 
gmg No ptosis, strabismus, or nystagmus Nose negative 
Tonsils 3 plus Thyroid enlarged bilaterally Brmt and 
thrill heard easily Lungs negative Heart rapid, pulse 120, 
loud, harsh systohc murmur at apex referred to vessels at neck 
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Apex beat 9 an to left of nudstemal line PdMc examination 
showed scar on cemx, retroflected uterus Tremor of extremities 
marked Reflexes normal Urmarj'^ examination Sp gr 1 020, 
trace of sugar, no alb umin , microscopic exammation negative. 
Blood exammation Hemoglobm 80 per cent Red cells 4,620,- 
000, whites 11,250, polymorphonudears 62 per cent , lympho- 
cytes 38 per cent Wassermann negative Blood-pressure 
120/80 For glucose-tolerance test see Fig 68 



Fig 6S 


Treatment — This patient was given Lugol’s solution Basal 
metabohc rate on July 16, 1927 was plus 60, dropped to plus 
30 on August 28, 1927 This case was considered one of exoph- 
thalmic goiter with functional glycosuria Operation on August 
12, 1927 Metabohc rate (August 18, 1927) mmus 2 per cent 
Followmg the operation the glycosuna entirely disappeared 

Case IV — Gladj s T , age seventeen years Entered the 
hospital August 15, 1927, complammg of neri'ousness, headache, 
shortness of breath, rapid heart action, hot flashes, assoaated with 


358 


FRANK M CONLIN 


profuse perspiration, tremor of the hands and enlargement of 
thyroid gland, with a feeling of pressure and a chokmg sensation 
Most of these symptoms have developed m the last six months 
Previous History — ^Measles, mumps, chickenpox, pertussis, 
influenza, and tonsilhtis 

Family History — ^Father, mother, two brothers, and one 
sister hvmg and well No history of tuberculosis, diabetes, 
cancer, or thyroid disease m the family 

Physical Examination — ^No marked weight loss, marked 
tremor of the face and hands, skm moist and hot, patient very 
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Fig 69 


nervous, cannot he qmetly The eyes showed a moderate degree 
of exophthalmos Thyroid bilaterally enlarged, soft, and smooth 
Systohc brmt easily heard over both lobes, lungs negative, heart 
apex beat 9 cm to the left of midstemal hne, soft systohc mur- 
mur heard best at the apex and transrmtted toward the base 
Heart-soimds are mtense and are heard easily over ahnost the 
entire chest Abdomen negative 

Extremities — reflexes normal, tremor of the hands marked 
Blood-pressure 128/64, Wassermann negative Blood count 
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Hemoglobin 70 per cent , red cells 4,210,000, ■white cells 4040, 
pclj-moiphonudear leukocj'tes 42 per cent , IjTnphoqrtes 58 per 
cent 

Daily urmai}’’ examinations from August 5 to S, 1927 were 
negative except for slight trace of sugar found on August 12th 
Basal metabohc rate August 9th was plus 45 The sugar toler- 
ance test shows the blood-sugar returned to normal at the end 
of two hours, although the urmary sugar was above the figures 
gl^en as normal b}* Le'wis The case was considered one of 
exophthalmic goiter "with gl 3 'cosuna, and operation adMsed The 
patient •was operated upon August 29, 1927, and died suddenlj*- 
at 3 30 A M August 30, 1927 of an acute laiyngeal edema 

Discussion — Gi'vmg 100 gm of glucose on a fastmg stom- 
ach to normal mdl^'lduals will cause the blood-sugar to nse to 
150 mg or thereabouts ■with a rapid fall, oftentimes, to below 
the startmg-pomt bj' the end of the second or third hour, and 
then to gradually nse again A higher peak and slower 
drop IS found m most hyperthjTOid cases Ge 3 'ehn^ has found 
some degree of h 3 ’pergl 3 ’cenua m 90 per cent of his cases of 
moderate or severe h 3 'perth 3 Troidism, and has foimd gtycosuna 
spontaneousl 3 '^ or after 100 gm of glucose ^er 3 '■ co mm on 
Lewis, Rowe and Rogers plotted the curve of unnar 3 ' sugar m 
milhgrams per hour, and considered the normal as one passmg 
10-9-10-16-18-15 mg each hour after the tolerance test Three 
of these cases would be considered as cases of disturbed carbo- 
h 3 'drate metabohsm, if we were to follow their classification 

Dubois® found an abnormally high blood-sugar cun'e for 
two hours after the mgestion of 100 gm of ^ucose m h 3 *per- 
th 3 T:oid cases Sanger and Hun® studied 10 normal cases 
and 10 cases of hyperth 3 TOidism imder identical conditions, 
and showed that the cases of hyperth 3 'roidism are charac- 
terized by a rapid nse m blood-sugar and a high peak mamtained 
over a longer penod of time The respiratory quotient, how- 
ever, that is the relationship between the volume of carbon 
dioxid given off and the volume of oxygen consumed, rose m 
the h 3 q)erthyroid cases to between 0 9 and 1, distmctly higher 
than the normal controls In other words, the higher respiratory 
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quotient in the hyperthyroid cases shows that there is no dunmu- 
tion in the ability to omdize carbohydrates or convert them 
into fat as in the case of the true diabetic, but on the contraij’’ 
there is an increased carbohydrate utilization in these cases 
They beheve that the sharp rise in blood-sugar and the elevation 
of the respiratory quotient are due to the inabihty of the hyper- 
thyroid cases to store glycogen in the hver, and this disabilit) 
of the hver to care for the excess of glucose circulating in the 
blood accounts for a spiU-over, when this nses above the normal 
renal threshold Clinically the glycosuria found in cases of 
hyperthyxoid disease is small in amount, will appear irregularly, 
and there will be no parallehsm between the glucose intake and 
the glucose output as is the case m true diabetes Glucose may 
be present in the urme even durmg dietetic restnction 

Von Noorden contends that the thyroid mhibits the e\ata- 
bihty of the pancreas Wilder,^ however, has shown by mjecting 
glucose at uniform rates that normal individuals may handle 0 8 
gm per kilograms of body weight per hour without glycosuria, 
while hyperthyroid cases may excrete sugar at injection rates 
of 0 6 or even 0 5 gm per kilogram of body weight per hour, 
and concludes that in hyperthjTOidism the rate at which the 
patient may assimilate glucose may be disturbed, not that there 
IS any fault m its oxidation or reduction 

Janney and Isaacson have found that hyperglycemia was 
umformly present m thyroidectomized dogs It has long been 
known that thyroid extract fed to normal mdmduals may pro- 
voke an ahmentary type of glycosuria and that it, when fed to 
diabetic patients, causes a marked increase in their glycosuna 
In the true diabetic the fundamental defect is an mabihtj 
to utihze carbohydrates, and this defect accounts for both hyper- 
glycemia and glycosuna as the diabetes progresses Benedict 
and Joslm* have shown that the respiratory quotient may go 
as low as 0 7 per cent , proving this lack of utilization The 
opposite IS true m hyperthjrroidism By the admimstration of 
insuhn to a diabetic, this respiratory quotient rises as his power to 
utihze carbohydrate is restored Lawrence has shown that the 
difference in sugar concentration m the artenal and venous blood 
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IS much less m severe diabetics than in the normal and that, 
after the diabetes is controlled bj* the use of msuhn, this dif- 
ference becomes greater, showing an increase m their powers of 
utilization 

Fitz® found 9 cases of true diabetes m ISOO cases of exoph- 
tlialtnip goiter. Wilder® found IS cases m 2340 cases of exoph- 
thalmic goiter (or 0 6 per cent ) and 22 cases of diabetes in 1131 
cases of adenoma with hjperthyxoidism or 2 per cent Bilhngs 
found 1 case of diabetes m 61 cases of exophthalmic goiter, 
Greeley, 6 cases of diabetes m 614 cases of hj-perth\TOidism, the 
Massachusetts General Hospital reported 4 cases of diabetes m 
415 cases of h5'perth3TOidism, and Dr Ralph Thompson in 
gomg over records of the Umveratj* Hospital, has found 3 cases 
m which a diagnosis of diabetes was made among 62 ca^es of 
h)'perth3'roidism, or a total of 60 cases m 6323 cases of hi-perthj’- 
roidism, or 0 9 per cent These figures are to m\* mind too small 
to suggest that hj-perthjT:oidism is a \ eiy d efimte etiological factor 
m the development of a true diabetes Diabetes occurs more 
frequentl}’ with adenomatous goiter with hj’perthj roidism than 
with exophthalmic goiter, and this is as should be expected for 
this ti'pe of hj-perthj’roidism and diabetes both occur m older 
indiXTduals while exophthalmic goiter occurs more frequently m 
the younger 

H}-perth3-roidism occurrmg m a diabetic patient is a serious 
comphcation, for it mcreases his metabohc rate and earh' ex- 
hausts his carbohx’drate store With this exhaustion of gl\ cogen 
there is an imperfect oxidation of fat to carbon dioxid and water, 
and the patient is particular!}* prone to develop a diabetic coma 
In any diabetic patient, therefore, not reqiondmg properlv to 
dietetic and msulm treatment, or any diabetic m coma, h}'per- 
th}’roidism should be considered a factor, and treatment should 
be directed toward it The adm*mstration of lodm to the exoph- 
thalmic goiter cases slows their metabohmi and mcreases their 
abiht}* to utilize glucose, as manifested by diminution m the 
glycosuna and mcrease m the effiaencx* of the msuhn umt Case 
V, Fig 70 is qmte suggestix'-e of this phenonenon 
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Case V — ^Mrs J K , aged sixty-five, Swedish, entered the 
hospital October21, 1927 complaining of frequent urination during 
the last SIX months, loss of weight (16 pounds), niunbness and 
tmghng of the feet, which began two months ago, nervousness, 
and tachycardia 

Phystcal Exaimnahon — Head negative Eyes, moderate de- 
gree of exophthalmos Neck, bilateral enlargement of thyroid 
gland Heart and lungs negative Gangrene of third toe of left 
foot extendmg up on the dorsal surlace of the foot, with some 



discoloration extendmg up over the anterior portion of the 
ankle Dorsahs pedis artery not pulsatmg 

Blood-pressure 135/80 Blood-count Red cells 3,700,000, 
white count 12,000, hemoglobm 78 per cent , polymorphonuclear 
leukocytes 76 per cent , small lymphocytes 16 per cent , large 
l 3 Tnphocytes 6 per cent Wassermann negative Blood-sugar 
370 mg Basal metabohc rate plus 26 

Unne exammation Acid, speafic gravity 1 026, albumin 
1 plus, acetone 2 plus, sugar 3 3 per cent Microscopic Occa- 
sional pus-cell, occasional fine granular cast 
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T-Ra)’’ eTammation sho\\ s calcified vessels of the left leg 

Dtagjiosts — ^Exophthalmic goiter, diabetes, diabetic gan- 
grene Patient refused operation upon thj'roid 

Numerous reports of persistent glj'cosuna cured bj' thj'roid- 
ectomy have appeared m the hterature These are probably cases 
of latent diabetes simpl}' arrested, or cases of functional gh cosuna 
with thjTOid disease Thj*roidectomy imdoubtedlj* improves the 
tolerance of a hj-perth^woid diabetic by lessening his metabolic 
demands, it mcreases the effiaenci' of the msuhn umt, it 
lessens the danger of his developmg a diabetic coma, but it does 
not cure his diabetes 

Wilder reported the palhative effect of a mjTcedema de\ el- 
opmg m a case of jmenile diabetes, and showed that, as the 
metabohc rate was restored to normal by the admimstration of 
th}'roxm, the diabetic sjTnptoms returned lodm has no effect 
upon the tolerance of the simple diabetic, nor does it increase the 
msuhn effiaencj* Wilder has administered it to a large number 
of cases without changmg their tolerance We hai e admimstered 
It to 2 cases m the Umversit}'- Hospital with apparently no effect 
It IS also meffectual m cases of diabetes assoaated with adeno- 
matous goiter and h}*perthjTOidism, except where exopbthahmc 
goiter coexists 

An accurate diagnosis should be made m eveiy case of hjper- 
th}roidism with ghxosuna and one should deade whether he is 
deahng with a true diabetes with hj'perthiToidism, or a hj’per- 
thjTOidism with a fimctional glycosuna To subject a hj'per- 
thyroid patient with this tjyie of glycosuna to ngid dietetic 
restnctions is the opposite of the treatment indicated Total 
dietarj' restnction m a true diabetic slows his metahohsm and 
lessens the stram upon his pancreas Placmg a diabetic upon a 
mamtenance diet (about 26 calones per kilogram) helps to 
desuganze him, but this diet for a h5’perth)'roid diabetic of the 
same age, size and sex with a metabohc rate ele^ated, would 
amount to a stari-ation diet and would eientuate m marked 
weight and strength loss Therefore, m arranging the total diet 
for a h5-perth}'roid diabetic one must take mto consideration 
the proportion of increase of the basal metabohc rate gi\e 
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suffiaent food to make up the difference, and take care of the 
increased food-mtake by an mcrease in insulm dosage if necessai) 
The importance of accurate diagnosis is well illustrated b} 
the followmg report 

Mrs G , aged forty-three A diagnosis of exophthalmic goiter 
had been made late in 1926 She entered the hospital October 23, 
1927, in a typical th 3 'roid crisis, temperature 104® F , pulse 160, 
cold clammy skin, unne normal, and with a history of havmg 
been under the care of another physiaan who, having found a 
trace of sugar m the urme and normal blood-sugar in Januaij', 
1927, had treated her as a diabetic m the mtervenmg penod 
The patient died in thirt}'-sui: hours, although Lugol’s solubon 
by mouth and by rectum was given in heroic doses and glucose 
solution was given mtravenously 

Conclusion — Those cases m which the combmation of hyper- 
th 3 TOidisin and diabetes occur demand the most careful atten- 
tion To allow'' them to continue w'lth the glycosuria is to ininte 
. the danger of diabetic coma The mcrease m metabolic rate 
■ increases the caloric demand, and total dietetic restrictions are 
not adAisable Owing to the fact that there is a defective carbo- 
h}'drate utilization, the dietetic problem is a difficult one Large 
doses of msulin W'lll be necessanly much larger than is required 
for the same patient -without hyperthyroidism, for the efficienc}' 
of the msuhn umt is impaired In the exophthalmic goiter 
cases ivith diabetes, 10 dm -will mcrease the tolerance and lessen 
the msuhn dosage by slo'wing the metabohc demand Thyroid- 
ectomy will do this more complete!}' and permanently 

BIBLIOGRAPHY 

1 Von Noorden New Aspects of Diabetes, E B Treat & Co , 1912, p 59 

2 Quoted by He^n lett Pathological Physiology of Internal Diseases, Apple 

ton, p 279 

3 Lems, W B Glucose Tolerance Test, Journal of Laboratory and Clinical 

Methods, vol 12, pp 380-87, January, 1927 

4 Ge>ehn Th}Toid and Diabetes, Arch Int Med , vol 16, pp 975-88 

5 Dubois Metabolism in Health and Disease, p 307, Metabolism in Exoph- 

thalmic Goiter, Arch Int Med , vol 30, pp 397-406, June, 1916 

6 Sanger and Hun The Glucose Mobilization Rate in Hyperthyroidism, 

Arch Int Med , ^ol 30, pp 397-406, September, 1922 



GLYCOSTJKIA, THYROID DISEASE, AXD DIABETES 365 


7 Wider, R. M , and Sansum, W* D Glucose Tolerance in Health and 

Disease, Arch Int Med , vol 19, pp 311-34, Februarj, 1917 

8 Fitz, R. The- Relation of H^ perthiToidism to Diabetes Alellitus, Arch 

Int Med,^ol 16, pp 975-88 

9 Wilder, R M Hj-perthjToidism, Mvxedema, and Diabetes, Arch Int 

Med , ^ol 38, p 736, December, 1926 Tr A An Physicians, \ol 41, 
pp 113,1926 




CLINIC OF DR RODNEY W BLISS 


UmvEESinr of Nebraska, Coulege of Medicine 


A CASE OF SUBACUTE BACTERIAL ENDOCARDITIS 

The case Tchich I ■mil present and discuss mth 3 ’^ou, is that 
of a 3 'oung girl, seventeen years of age, ■who ■« as sent into the 
University Hospital from our Dispensarj% unth a diagnosis of 
rheumatic carditis She has now been m the hospital one hun- 
dred sixty days, affording us hberal opportumty to obsen’'e the 
progress of her illness in detail Upon admittance she did not 
appear particularly ill and, in spite of her pallor, the blood ex- 
ammation showed the hemoglobm to be 90 per cent and a red 
blood-cell count of 4,350,000 She appeared hstless and dism- 
terested m her condition, and volunteered no spontaneous 
mformation 

Her two chief complamts Mere weakness and shortness of 
breath upon exertion The shortness of breath was first noticed 
last mnter, and she has gradually lost strength and weight since 
that time She gives a definite history of frequent “colds” 
dunng the ivmter months, and recurnng sore throats durmg the 
past three or four j^ears There is no past history of acute artic- 
ular rheumatism or chorea until six weeks premous to adnuttance 
when her ankles became swollen, red, and tender on pressure 
This condition contmued for four or five daj's Four weeks 
later her hands became swollen, and movements of fingers ■was 
pamful The swelhng subsided, but left the hands and arms 
"weak ” 

She had measles, mumps smallpox, and scarlet fever dunng 
childhood, and it is possible that the last mentioned disease may 
have play ed an important r61e as an etiologic factor m her carditis 
There is nothing of significance in her famdy history 
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We Will first enumerate the essential pomts m the physical 
and laboratory findings Upon entrance her color was a grayish 
white with a tmge of yellow Libman, in one of his earher 
articles on "subacute bactenal endocarditis” or “Libman’s dis- 
ease,” places particular emphasis on the color, which he noted 
was a pecuhar sallow white but with a certain amount of brown- 
ish-yellow discoloration which always led him to consider the 
possibihty of bactena in the blood-stream While, m this case, 
the color was not charactenstic at first, still, as we have observed 
it dunng her hospital stay, we have noticed a gradual change, 
approaching that descnbed by Libman 

Chnical evidences pointed toward a heart lesion There was 
a definite systohc murmur, best heard over the mitral area and 
transmitted toward the left axilla The murmur did not ob- 
hterate the unduly accentuated first sound There was also a 
soft diastohc murmur heard m the region of Erb’s point, and a 
markedly accentuated pulmomc second sound Cardiac hyper- 
trophy, at this time, was not demonstrable, and the blood- 
pressure was 104/78 Inasmuch as there was no obvious hyper- 
trophy, and the blood-pressure was within normal range, the 
diastolic murmur was interpreted as being due to mitral disease 
rather than to aortic insufficiency There was no palpable 
thnll There were no petechiae found, no erythematous nodules 
on the skin, and no clubbing of the fingers The leukoc)’^te count 
was 10,300, ivith 83 per cent polymorphonuclear leukocytes 
The urine was negative for albumin, pus, and red blood-cells 
With these findings there was no reason to doubt the admittance 
diagnosis of rheumatic carditis 

A blood-culture was taken upon dextrose brain broth, and in 
forty-eight hours the laboratoty staff reported a positive culture 
for Streptococcus viridans The Streptococcus vindans groMS 
ivith too great difficulty to be a frequent contaminator, so it v as 
felt that the culture had much sigmficance There ha^e smce 
been six further blood-cultures taken, and the iindans has been 
found in all 

A positive blood-culture and a definite heart lesion does not 
necessanly prove the presence of bactena on the endocardium or 
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the heart valves However, the assoaation of these two findings 
should suggest a bactenal endocarditis until proved otherwise 
One year ago we had a patient on this seiAice who had the 
phASical findings of an aortic insufiSaency of unknown origin, 
tuberde bacilh in his sputum, and Streptococcus ^■l^dans in 
blood-culture This man was m the hospital for three weeks, 
and discharged with a diagnosis of bactenal endocarditis His 
wife recentl}' mformed us that he had gone to California where 
he IS now domg manual labor 

It IS mterestmg to speculate whether this was a culture 
contanunation, or if the patient had bactena m the blood-stream 
at that time and has recovered Cases of recover}' are rare and 
this IS the only possible one m our senes of ten vhich might be 
hsted as a reco\er 3 ' However, Libman m 300 cases has seen 
four recovenes, and m a senes of 189 cases reported by Sir 
Thomas Horder there were four reco\ eries 

Fever is a constant finding m this disease On entrance our 
patient had a temperature of 100® F This contmued fairly 
constant until the eighteenth day, when it rose to 103® F , com- 
adent with which she developed pam m her left hj'pochondnum, 
probably of splemc ongin Subsequent to this her temperature 
became septic m character with afternoon nse to 103® F , but 
she failed to show further e\'idences of emboh Up until this 
time no petechiie had been found There were no erj* thematous 
nodules, sphnter hemorrhages under the nails, or tender digits 
as descnbed by Osier Nor was there any marked tenderness 
o\er the louer end of the sternum — a findin g first descnbed by 
Libman 

Her temperature began to subside on the fortieth day, but 
rose a few days later when she developed precordial distress and 
pam m her left shoulder The spleen at this tune was palpable 
and tender Smce then she has had penods of septic tempera- 
ture, altematmg with penods when her temperature would re- 
mam normal for se\eral days Her last exacerbation occurred 
one week ago vhen the fe^ er suddenly rose to 103 5® F , and for 
the first time she showed demonstrable superfiaal petechiie Her 
fe\er has occurred in wa\es comcident with embohc phenomena 
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There is nothing charactcnstic about the pulse rate except 
that it tends to oscillate with the temperature changes 

During her hospital stay the white blood-cell count has re- 
mained fairly constant between 10,000 and 12,600, with a pre- 
dominance of polymorphonuclear leukocytes Leukopenia is not 
a rare finding — sometimes being present throughout the entire 
course of the disease 

On entrance the red blood-cell count was 4,350,000, and 
showed no material change durmg the first sixty days Since 
then there has been a progressively increasing anemia The 
hemoglobin has decreased proportionately with the decrease in 
the red blood-cell count — this being charactcnstic of a secondary 
anemia The anemia is probably due to damage to the blood- 
forming organs, and may become so alarming that transfusion 
becomes indicated This was necessary m one of our cases 
where the red blood-cell count dropped to 1,200,000, with 15 per 
cent hemoglobin 

Unnary findings arc a constant phenomena especially late in 
this disease Our patient’s urine was negative up until one 
month ago, since which time it has shown daily traces of albumin 
TOth an occasional small shower of red blood-cells Subacute 
glomerular nephritis is usually a late comphcation, and patients 
dying of subacute bacterial endocarditis usually have charac- 
teristic lesions in the glomeruh, as shown by Bachr who desenbes 
swelhng of the endotliehum of the glomeruh with consequent 
complete avascular destruction of the loops, resulting in the dis- 
integration of the epithehum of Boivman’s capsule, and the 
patient goes the uremic route 

Let us examine our patient for further confirmatory findings 
from the present status of her illness She is a well developed 
young girl lying flat in bed, apparently very comfortable and 
uninterested in her surroundings There is no dyspnea or orthop- 
nea, and her only complaint is that of an occasional vague dis- 
tress in her left hypochondnum 

She IS extremely pale except for a very faint flush over each 
cheek Her pallor has a pecuhar grayish quality The skin is 
soft, moist, and warm, but with no evidences of pigmentation 
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The pupils and eye-grounds are negative The conjunctivae are 
rather pale, as one would expect with her amount of anemia 
A small petechial hemorrhage may be seen m each lower con- 
junctiva Her hps are shghtly cyanotic, dry, and covered with 
herpes There is also a cyanotic tmge to the buccal mucous 
membranes The tongue is dean, the teeth m good condition, 
and the tonsils are very small, without crypts or injection The 
thj roid IS not palpable 

The chest is sjunmetnc with equal expansion on both sides 
The cardiac impulse is diffuse and the apex impulse can be felt 
in the fifth costal mterspace, 9 cm to the left of the midstemum 
A soft sj'stohc thnil can be palpated m the third left costal mter- 
space just outside the sternal margm By percussion, the left 
border of cardiac dulness is found 10 cm outside the midstemal 
Ime m the fifth mterspace There is no demonstrable enlarge- 
ment to the right 

A loud blowmg systolic murmur is heard all o\er the pre- 
cordium and transrmtted mto the left axilla, but not to the 
great vessels of the neck It is heard best m the third mterspace 
just outside the left sternal border, where there is also a soft, 
early, diastohc murmur The pulmomc second sound is loud, 
snappmg, and accentuated 

Earlier in our observation of these murmurs the diastohc 
u as transitorj' m character and time Of late it has become 
permanent and locahzed at Erb’s pomt This distatohc murmur 
assoaated with an increase in the transverse diameter of the 
heart, an accentuated second pulmomc sound, and with no 
penpheral eiudences of aortic msuffiaency, prompts us to inter- 
pret it as a Graham-Steeli murmur of mitral stenosis 

There is not enough e%udence to diagnose aortic msuffiaencj', 
but the aorta u as mvoh ed m 5 of our 9 cases 

The finger-nails are cj'anotic, and there are early changes 
characteristic of clubbed fingers These finger changes have 
developed durmg her hospitahzation There is slight pittmg 
edema of both ankles, without jomt-pam or tenderness The 
reflexes are normal 

At present there are no eiudences of petechial hemorrhages 
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on her bod}' or extremities One month ago she showed small 
petechial hemorrhages over dorsal aspect of both feet These 
occurred m small groups, w'ere painful and tender With this 
shower of emboh there was a sharp flare-up m her temperature 
We have used no radical measures m the treatment of this 
case, largely because of the lack of response to such measures in 
our other cases We have rehed particularly upon tuo drugs, 
sahcylates and arsenic Inasmuch as the borderhne between 
benign rheumatic carditis and subacute bactenal endocarditis is 
ill-defined, we beheve the sahcylates should be thoroughly tned 
m all cases The dosage of sahcylates is usually too small A 
gram of sodium sahcylate per pound of body weight, as long 
advocated by Gifford, is usually not too great We have used 
the sahcylate up to 80 grams daily with no ill-effects Ten grains 
of sodium bicarbonate is given with each 20 grams of sodium 
sahcylate Arsemc has been used m the form of sodium caco- 
dylate, giving daily S grains mtravenously at intermittent penods 
since her admittance It is knoivn that arsenic is retained for a 
long penod m the serum and other body flmds, and repeated 
laboratory demonstrations have shown that the growth of strep- 
tococa of low virulence is mhibited by arsenic solutions Sodium 
cacodylate has been used extensively by Billings and Capps for 
many years, and Capps has reported four recovenes out of 
8 cases, one as long as five and a half years after this treatment 
Quinin is a valuable drug We have used gentian-violet, 5 mg 
per kilogram of body weight m 1 500 aqueous solution several 
different times m one of our patients We were stimulated by 
the report of recovery under the mtravenous use of this drug by 
Major, who reported three negative cultures in a proved case 
after one injection of the standard dose Intravenous mercuro- 
chrome has been tned and found wantmg One of these cases 
had a cerebral embolus twenty-four hours after such manage- 
ment Autogenous vaccines have shown poor results Trans- 
fusion IS at times indicated even though the blood-count is not 
greatly below normal, and cases have been recorded where the 
orgamsm have temporarily disappeared from the blood-stream 
for a short period 
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As m other diseases, a satisfactorv treatment has not 
been found and a specific therapy is yet to be developed The 
removal of all proved foa is good medicme, at least m the earl}' 
stages of the disease, and prophylactic measures directed toward 
rheumatic fever might prove the solution of this grave problem 
before us 

Dr M C Andersen and I have reAuewed 9 recent cases of 
bacterial endocarditis from the nards of the Umversit}* of Ne- 
braska Hospital It was found that all the cases had a positive 
blood-culture for Streptococcus A'lndans before death Five of 
the cases went to autopsy, the rem ainin g three died diortly 
after their discharge from the hospital, however, we vere able 
to obtam a fairly accurate statement concermng their subse- 
quent progress 

The average age at death was twenty-eight years, not m- 
cludmg 1 case (age sixt}'-three years) who developed dulls and 
a septic temperature m the Hospital ward followmg a herniotomy 
operation, the operative wound becommg septic and the patient 
dymg two months later His blood-cifiture before death was 
positive for Streptococcus ^’l^dans, and an autopsy showed char- 
actensbc vegetative growths on the upper surface of the antenor 
leaflet of the tncuspid A'alve, and a heaAy vegetation on the lower 
surface of the antenor leaflet of the mitral val\e, with some 
stenosis of that valve 

In 4 of the cases the first sjmptom noticed by the patients 
was shortness of breath Two became aware of their impendmg 
illness because of their mcreasmg weakness and loss of weight 
One patient entered the hospital m an attack of acute rheu- 
matic fever, while the remaining case came for hermotomy and 
hemorrhoidectomy, and gave no s}Tnptoms suggesting blood- 
stream mfection pre^•lOus to his operation 

Six of the cases gave a histor}* of heart lesions diagnosed earher 
in life Four ga^ e a defimte histor}' of acute rheumatic feA er 
but only two of these gave histones of preAiously diagnosed 
heart lesions All showed dmical or postmortem eAidences of 
more than one heart-A-ahe mA'olAement In only 1 case was 
there no eA^dence of mitral disease, autopsy m this case showing 
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a congenital heart lesion with a large vegetative mass lying on 
the wall of the nght A^entnde just below the puhnonaiy orifice, 
and limng the upper margin of a patent septum membrane 
(2 to 3 mm in diameter), leadmg mto the left ventnde Of the 
different valves mvolved the mitral valve seven times, the 
aortic five, the tricuspid three, and the pulmonarj' one In 
4 cases there were both aortic and mitral lesions, and in 3 
there were both mitral and tricuspid lesions 

Chnically, only three showed superfiaal petechias, 1111116 the 
spleen was palpable in all except 1 case In all, except one pa- 
tient who left the hospital two weeks before his death, there 
were evidences of progressive kidney damage The unne show- 
mg mcreasing amounts of albumm, casts, and red blood-cells 
All had a progressivdy increasing anemia, the lowest red 
blood-cell count recorded was 1,220,000 per cubic milhmeter 
with 15 per cent hemoglobin In the case of the patient who 
developed his bactenal mfection on the ward as a result of an 
mfected postoperative wound, the red blood-cell count began 
to drop three weeks after operation, and m twenty-eight days 
had gone from 4,800,000 to 2,500,000, his hemoglobm dropping 
from 85 to 45 per cent He also entered with a negative urine 
which subsequently showed mcreasing amounts of albumin, up 
to 3 plus, with many red blood-cells and pus-cells 

Four of the cases had a normal or subnormal white blood- 
cell count throughout their hospital stay, and all 8 cases showed 
a relative mcrease of polymorphonuclear leukocytes over the 
mononuclear cells, as shown by the stamed blood-smears The 
average white blood-cell count was 9850 per cubic millimeter, 
the lowest coimt recorded bemg 2200 

All earned a septic temperature with afternoon exacerbations 
durmg their hospital stay There was a distinct tendency to a 
relative mcrease m the pulse rate over the temperature in the 
temperature-pulse ratio 

The average duration of the illness, i e , from the time of the 
first sign or sjmiptora suggesting blood-stream infection until 
death, was one hundred and seventy-three daj's, the shortest 
penod being fifty-six days, uhile the longest tune of illness ivas 
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three hundred and fifteen daj s The average tune spent m the 
hoq)ital "was 58 5 days 

Four of the cases died suddenly- from cerebral emboh, the 
remaimng four succumbmg to a progressive cardiac decompensa- 
tion and final cardiac failure 

Libman has made more contnbutions to this subject than 
anj' other vrnter, and it is fittmg that he should be honored by 
the namp (Libman’s disease) as the condition was reported by 
him m 1910 German and French writers used the term “endo- 
carditis lenta” and SchottmuUer reported 5 cases the same 3 ’'ear 
that Libman presented his first 75 cases The hterature on this 
subject has been i ery extensii e smce the World War, and it is 
probable that the pandemics of influenza smce that time have 
been the great reactivators Biernng reports a defimte history 
of influenza m 20 of 30 cases The Streptococcus i^dans has 
been the orgamsm m 95 per cent of the cases although the 
influenza baallus and the jNlicrococcus catarrhahs have been 
grown 

Libman’s careful studj' of large numbers of hearts has shown 
that ulceration rareh' occurs and when present is usually limited 
to the aortic flaps, hence the pathologic term “ulcerative endo- 
carditis’’ should not be used to descnbe this entitj* 

The lesions maj- be large or small, but are alwaj s larger than 
the verrucous lesions of rheumatic fever Chorda tendmse 
may be severed bj* this productive mflammatory process The 
vegetations are composed of blood-platelets contammg large 
numbers of streptococci, espeaally on the surface In some cases 
both fresh vegetations and old healed, even calcareous lesions, 
may be found, showmg that recoAery is possible Some writers 
diwde the disease dimcallj’ mto the bactenum-free stage and the 
second, or embohc stage 

It IS difficult to determme the difference between simple rheu- 
matic carditis and the bactenum-free stage, and some obser\’ers 
beheve that subacute bactenal endocarditis is simply a comphca- 
tion of a simple rheumatic endocarditis Until the actual cause 
of acute rheumatic fever is proved, the relation between thes e 
two conditions cannot be dearlj* understood 
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Our case has not yet showTi many of the findings recorded m 
the embolic stage, as painful subcutaneous erythematous nod- 
ules, tender fingers and toes, sphnter-hemorrhages, atrophic 
disorders of the digits, although she does have a beginning of 
clubbed fingers and a palpable spleen The Osier nodes repre- 
sent lesions which have resulted m the lodgment of mmute 
emboh in the superficial terminal vessels Osier described these 
lesions as painful, ephemeral, erythematous nodules with a diam- 
eter of i to IJ centimeters, occurrmg mostly on the fingers and 
generally disappeanng in some hours to a day They occur 
most often on the pads of the distal phalanges, and are embohc 
in origin 

Our living patient (all the others are dead with the one 
possible exception of the man who is now hvmg in California), 
has been in the hospital a longer penod of time, and her total 
time of illness has been longer than any of the other cases, and 
although the prognosis is bad, recovery is yet possible 

The most common causes of death are glomerular nephritis 
with uremia, progressive anemia, gradual cardiac failure, inter- 
current infections, more particularly pneumonia, and cerebral 
embohsm In our cases cerebral embohsm heads the list 

We have said very httle to you today about the relation of 
focal infections to this disease, merely stating that the removal 
of all proved foci in the early stages of the disease is good medi- 
ane A review of our own cases as well as a review of all recent 
hterature shows us that a bacterial endocarditis is almost always 
engrafted upon an old endocardial lesion 

Since 1915, when I heard conservative Richard Cabot say 
that an infected tonsil is a menace to any individual with heart 
disease, I have felt that the eradication of all areas of mfection 
in any part of the body is indicated, whether it be apical ab- 
scesses, infected tonsils, mfected sinuses with retained secre- 
tions, prostatic infection, or even infected gall-bladders, pro^^dlng 
there is no definite contraindication to surgery 

Cardiac failure in my opinion is more often caused by rein- 
fection of previously damaged valves or myocardium than by 
heart strain, and I do believe that many cases of subacute bac- 
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tenal endocarditis can be prevented bj' surgical elimination of 
cesspools from which bactena or their products find their wa}'' 
into the blood-stream 

Addendum — This patient died at 12 20 A ii Februar3’’ 2, 
1928 She had a usual daj’-, and at 12 nudmght was seeimngl3- 
comfortable at the tune her temperature was taken WTien the 
nurse returned to recover the thermometer, she found the patient 
l3mg face down Her color was wax3* white, and she was ap- 
parenth' unconsaous WTien the mteme arn\ ed she was prac- 
ticall3* pulseless, but still breathmg Cardiac stimulants were 
adnunistered with no avail 

Autops3 performed the followmg mommg showed the bod3 
of a 5'oung white girl m a fairty good state of nourishment 
and de^elopment The skm has a pale 3’ellowish tmge The 
sderse are clear, the pupils are umfo nn m size There is no 
pitting of the ankles A small petechial hemorrhage is seen 
beneath the thumb-nail on the nght hand A scattermg of small 
hemorrhages is seen m the nght lower leg There are no pete- 
chia seen m the con]unctl^ a The nails of the fingers are some- 
what curi'ed 

There is some excess flmd m the pentoneal ca^•lt3', estimated 
to be about 100 c c The hver is 4 cm below the costal margin, 
and the lower pole of the spleen is just presentmg at the costal 
margin on the opposite side The dome of the diaphragm is in 
the third interspace on the nght side and at the fourth nb on 
the left 

Each pleural caAitA' contams an excess of clear straw-colored 
flmd, estimated to be 100 c c There are no adhesions The 
pencardial ca\’it3'’ contams 150 c c of similar flmd 

The heart measured zn situ extends 6 5 cm to the left and 
5 cm to the right of the midstemal hne The ^ ertical diameter 
IS S 5 cm It weighs 320 gm The heart muscle is soft and has a 
doudjr appearance It is not thicker than normal The aortic, 
tncuspid and pulmomc a alves are normal and capable of dosmg 
their respective orifices The nntral valve, however, has a large 
fnable vegetatiAe growth upon its leaflet A portion of this 
vegetation has become partialty freed, and is hangmg from the 
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lower margin of the valve The border of the valve is some- 
what thickened and deformed so that it verj"^ likely was some- 
what mcompetent Culture of blood from the heart showed 
Streptococcus vindans m seventy-two hours 

The aorta is of normal size, there are no dilatations and the 
intimal surface is smooth 

The lungs are subcrepitant throughout, are very much hea^^er 
than normal The right weighs 830, and the left 620 gm There 
are no e\adences of recent mfarction on the external surface 
The sectioned surface shows swelling and edema of the tissue, 
and a uniform color of passive congestion In the parenchyma 
of the right upper lobe are numerous hemorrhages 3 to 6 mm 
in diameter These are scattered throughout the tissue, and are 
not wedge shaped 

The mucosa of the stomach and duodenum is free from ulcer 
or scar The appendix is present, is small, not inflamed, and 
there are no bands of scar tissue about it The mesentenc 
lymph-glands are enlarged up to 2 cm 

The hver weighs 2350 gm The outer surface is dark red 
from congestion The cut surface is likewise congested, and the 
tissue Itself is very soft and fnable There is a cloudy swelling 
grossly 

The spleen weighs 800 gm The outer covering is ragged 
from the tearing of adhesions to surrounding structures The 
splenic substance is very soft, the sectioned surface bulges 
markedly from the capsule, and the pulp is greatly increased in 
amount, being easily scraped off on the edge of a knife There 
are several scarred areas seen on the outer surface the result, no 
doubt, of old infarcts 

The kidneys look larger than normal The nght weighs 230 
gm Opposite the hilus of the right kidney is a large puckered 
indentation, site of an old infarct, and at the similar site in the 
left kidne}’- is a similar but longer scar The capsule strips read- 
ily leaMng a smooth surface m which a diffuse scattenng of 
minute petechiai may be seen The sectioned surface of the 
kidney bulges shghtly Scattered throughout the parenchymal 
tissue are numbers of small white dots, sites of tubular degenera- 
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tion and infection Purulent matenal may be expressed from 
the parenchymal tissue and is seen to he m the pelvis of the 
kidneys No purulent matenal is seen in the lumen of the 
ureters 

The uterus is small, the tubes and ovanes are present The 
fimbnated ends of the tubes are patent, there is no endence of 
inflammation 

The bladder is opened and on the floor of the bladder, l3Tng 
on the tngone, is seen a collection of vhat appears to be almost 
pure pus, about 4 c c m amount There is no urme present 
The ivall of the bladder is not grossl}’^ inflamed nor ulcerated 
Smears from this pus showed manj’- pus and epithehal cells but 
no bactena Culture planted on blood-agar plates showed no 
growth at the end of twentj^-four hours 

The head is opened m the usual manner, and the bram re- 
moved There is no excess of cerebrospmal flmd present The 
hemispheres are symmetnc m size and consistencj* There is 
nothmg found, either on the external surface or on a few cross 
sections made, to accoimt for the sudden death The bram is 
placed in foimahn for hardenmg, and further exammation is 
deferred 

The middle-ear cavities and the mastoid cells are exammed 
for mfection, but none is found 

Anatomic diagnosis 

1 Acute suppurative nephritis 

2 P3runa 

3 Mitral ^ egetations 

4 Cloudy SMelhng of ^'iscera 

5 Old mfarcts, spleen and kidneys 

6 Petechial hemorrhages m skm and beneath nail of nght . 
thumb 

^ Petechiae, upper lobe, nght lung 

There was nothmg found at autopsj which would satis- 
factorily explam the cause of her sudden death, nnlpgg the doudy 
swelhng of all \-iscera mcludmg the heart musde could ha^e 
precipitated sudden heart-failure 




CLINIC OF DR JOHN F ALLEN 
Unti'ersity of Nebraska, Coixege of jMedicine 


A CONSIDERATION OF TWO CASES REPRESENTING 
WIDELY DIFFERENT TYPES OF PULMONARY TU- 
BERCULOSIS 

I Air presenting toda}' 2 cases of pulmonarj’- tuberculosis 
representing -widely dn ergent t5’pes clinically and pathologically 
The first is that of an acute, pneumonic tuberculosis, hanng 
had its onset rather abruptly, approximately two and one-half 
months ago This case is now, m reahty, near termination 
In contrast to this, the other case has a historj'^ extending o\ er 
sei eral 3 ears, and represents a chrome, possiblj’- a-vimlent tj^pe 
of mfection, m which the pathologj"^ o\ er a penod of j-ears has 
remamed absolutely localized m the top of one lung, and has 
finall)’- resulted m the formation of what I am mclmed to desig- 
nate as “lung stones ” 

Case I — ^In presenting the first case, j'ou will obsen^e a 
joung woman, approximately twentj^-five j^ears of age, and 
unmamed The history"- as obtamed mdicates no preiious ill- 
ness of serious moment, although she suffered the ordmaiy, 
more common diseases of childhood There is, m the immediate 
family, no histoiy- of tuberculosis A j’^oung lad}' who was 
graduated here recentty m medicme is a sister of this patient 
The patient, who has been employed for the past t-no j^ears m 
a local department store where she worked m the basement 
(and I do not mention this as of any sigmficance, necessarily), 
changed her place of emplojunent about three months ago, and 
was -norking, at the time of the onset of her present illness, at 
the Douglas Countj'- Hospital It maj* be said that up until 
the actual daj' of the onset of her present complamt she had 
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enjoj'ed manifestly good health m every sense of the word, and 
her physical appearance so mdicated 

On September 22d, she first complained of a chilly sensa- 
tion, followed by acute pam of a pleuritic nature m the upper 
portion of the nght chest, and a temperature of approximately 
100° or 101° F Fortunately, from the standpomt of a technical 
consideration of the case, ^-ray films of the chest were immedi- 
ately obtamed She was at once confined to bed The pleuntic 
pam m the upper chest reqmred strappmg By the fourth or 
fifth day the temperature range was up to 103° F , and when 
seen by me for the first tune, on the fifth day, there were charac- 
teristic, gross physical findmgs of pneumonia From this tune, 
as you will note by the chart, the temperature range for approxi- 
mately six weeks was up to 104° F daily There was prac- 
tically no cough durmg the first two weeks of the course of the 
disease The white blood count taken first on the third day, 
and repeated frequently thereafter, showed an absence of leuko- 
cytosis, m fact a shght leukopenia, until the last few days ivhen 
it has nsen to 11,000 There has been a shght lymphocytosis 
the polymorphonuclears not showing above 60 per cent on any 
count The pleuritic pain subsided within a few days and for 
the first ten days or longer, dyspnea, cyanosis, and the presence 
of sputum, ordmanly charactenstic of non-tuberculous pneu- 
momas, were not present After the subsidence of pam, and 
well past the tune for the cnsis of a severe, non-tuberculous 
pneumonia, this patient manifested a fairly comfortable condi- 
tion both physically and mentally 

My intention and purpose m connection with the presenta- 
tion of tins case is to call attention to the basis upon which an 
early, correct diagnosis was made, to its classical chnical couse, 
to the inevitable, practically fatal prognosis, and to the equally 
charactenstic, psychologic reaction of the patient’s family to 
the situation In addition to these pomts, the rather complete 
data beanng upon the case, espeaall}’’ the series of chest roent- 
genograms, renders it possible to present an individual case m 
connection wnth which certam obseri^ations may be permissible 
beanng upon one of the problems of tuberculosis which is at the 
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present tme being accorded the most serious consideration 
I refer to the question of whether adult chmcal pulmonary tu- 
berculosis IS exogenous or endogenous 

The first consideration is diagnosis As I have preATOUsty 
stated the patient was not seen bj' me until the fifth day of her 
illness At this time there were charactenstic physical findmgs 
of a nght upper lobe pneumoma \STiile one may be suspiaous 
that upper lobe pneumomas may prove to be tuberculous, and 
an absence of leukocj*tosis may make the suspiaon more war- 
rantable, a positive diagnosis cannot be made ordmanly except 
as a result of the prolonged course of the disease beyond the 
ordmary penod of a pneumoma, and ultimateU' bj* the discover}' 
that the sputum contams tuberde organisms In such cases, 
ordinanl}' a diagnosis of tuberculosis is only reached after a 
penod of from four to eight or even ten weeks, as many of us 
will appreaate by think ing back over our actual expenence with 
similar cases 

In this mstance I was enabled on the fifth day of the dis- 
ease, when the case was seen for the first time, to express the 
positive opmion that the condition was an acute pneumomc 
tuberculosis The one consideration upon which I considered 
such diagnosis justifiable bej'ond question was the x-ray film 
taken on the day of onset of the illness You will note m this 
film a charactenstic shadow m the nght upper lobe, which is 
not that of a pneumomc process such as you see m the film 
taken five days later, but is one charactenstic of a tuberculous 
lesion of considerable duration It is not the picture of pneu- 
monia It IS the picture of tuberculosis of pathologj- present 
before the actual pneumoma had developed It is so tj-pical 
and so dassical as to leave no doubt of its character I\uth a 
pneumomc process, manifested dassically on the fifth day, both 
by phj'sical signs and x-ray film as shown m Fig 71, there could 
be no doubt nor uncertarntj* as to the nature of the condition 
I will refer later to the presence of the pathologj' shown in the 
first plate m discussmg the fourth pomt which I pre\’iously 
mentioned, namely the matter of exogenous or endogenous 
infection 
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Referring to the classical course of the disease, you imII note 
that for a penod of practically six weeks, the temperature range 
has been up to 104° F For the first three weeks the patient 
was mentally clear and without serious physical discomfort or 
distress, with the exception of the acute pain at onset Going 
mto about the fourth week she began to be irrational at night, 
loss of weight became noticeable, there developed the abso- 
lutely dry tongue charactenstic of prolonged toxic states, gen- 
erally referred to as a manifestation of acidosis, cough became 
paroxysmal and very disturbing, and there was considerable 
abdo mi nal distention By the fifth or sixth week a marked 
cardiac irregularity developed There was practically no ex- 
pectoration during the first two weeks of the illness, a rather 
small amount during the third week, and even up until the 
present time the total amount of sputum is not more than a 
couple of ounces a day It has at no time been sanguineous in 
character Durmg the third week, upon exammation of the 
third speamen, tubercle organisms iiere reported present by the 
laboratory For at least two weeks, and up until within the 
last fei\ days the patient was m a senuconscious state, during 
which she could be aroused and would at times reply slowly to 
questions if they were repeated and emphasized Her appear- 
ance and condition resembled very much the so-called “tj'phoid 
state” which we formerly spoke of so often, except that at times 
there vas a more active dehnum Food has been taken under 
the same circumstances fairly hberally For the past two weeks 
there has been a clearmg of the mental state, and a slight but 
definite decrease in the temperature range At the present time 
the patient is fairly clear mentally, at least durmg the day 
There developed some ten days past indications of a phlebitis 
m the left leg This has somewhat subsided at the present time, 
but you wall note that there is still some swelling below tlie knee 
and mto the dorsum of the foot At the present time, this girl 
has passed the period of prolonged hyperpyrexia, and it is 
here, at this point, vhere fnends and relatives, haxing closelj 
watched the progress of an illness which by them v as expected 
to terminate fatallj three or four weeks ago, are hable to look 
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upon the case as lmp^o^mg or even entering upon a penod or 
stage of convalescence In reahty, what we actually see is a 
case which will in all probabihty temunate fatally withm the 
next two to six weeks as the result of a prolonged toxic ex- 
haustion Resolution of the pathologic process as the result of 
an immunization brought about by the development of immime 
bodies by the formation of antibodies or as a result of anti- 
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Fig 71 — Case I 

toxic properties of the blood, as presumably occurs m ordmaiy 
pneumomas, does not occur m tuberculous processes 

I wish now to call your attention to the senes of ar-ray 
films (Figs 71-74) which show, first, the ongmal disease, 
second the estabhshment of a dense pneumoma of the nght 
upper lobe then a rapid dissemmation mto the nght lower 
lobe with practically complete m^olvement and, finally^ the 
distribution of the process mto the left lung The actual 
amount of elapsed tune from the date of the first picture to the 
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date of the last one is thirty-five days The actual tune from 
onset of the illness to the present tune is seventy-nine days 
Speaking briefly with reference to treatment, it can only be 
said that this mcluded S3nnptomatic and supportive measures 
The acute pleurisy at onset reqmred an attempt at strappmg of 
the upper chest Good hygiemc surroundmgs and nursmg were 
provided Morphin has been consistently reqmred and, during 
the height of the fever and dehnum and exhausting attacks of 
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Fig 72 — Case I 

cough, f grain every twenty-four hours were admmistered hj^io- 
dermically, and m addition occasional sedatives, especially a 
few doses of herom, were administered For about four weeks, 
500 c c of 10 per cent glucose in 2 per cent soda solution were 
admmistered per rectum, twice daily It was well taken and, 
judging pnnapally by the condition of the mouth and tongue, 
was quite effectual Digitahs was begun first on the twenty- 
eighth day, and has been rather regularly administered until 
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the last few days There were a few days when, owing to the 
extreme irregnlant}' of the pulse and the absence of tone m the 
heart-sounds, raffem was given and digifolm hypodermically as 
emergenc}’^ measures A diet of high calonc A-nlue was given, 
but there was a penod when this was mostlj'- hqmd in form 
I have now two more pomts of my ongmal four to discuss 
The first one refers to the disposition of this case at the present 
nmp This will be determmed rather charactensticaUy or really. 
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I =hould saj', has alread) been detenmned bj' the decision of the 
family, based upon the plamtive request of the patient and their 
own perfectlv natural reaction thereto This patient is to be 
transported next week to Arizona m the futile hope that she 
will there regam her health Recognizmg that the emotions 
are often far more mfluential factors m hfe than the will or the 
mtellect I ha\e not presumed to adnse agamst such procedure 
nor to encourage or discourage I haxe simply adnsed that I 
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do not believe that the patient will die en route but that the 
ultimate outcome will be influenced none whatever ^ 

WTiat, if any, speaal technical or saentific interest attaches 
to the case is, in my opinion, related to the question of whether 
the clmical forms of pulmonary tuberculosis seen m adult hfe 
are the result of recent, newly acqmred infection coming from 
the outside through contact with other ^^ctlms of the disease, 
or whether thej' simply represent pathologic processes which 



are to be referred back to a preexisting focus, to the ongmal or 
primary infection of childhood, or to a previously long-e\istmg 
lesion from which no chmcal manifestations have earher arisen 

Not so many years back, after the idea of the rather uni- 
versal mfection of childhood became widely and generally ac- 
cepted, there follow'ed a penod dunng w'hich chmcal disease in 
the adult w'as considered practically alw'ays, if not entirely, a 

> This patient amved in Anzona five days later, on December 15th, and 
died on January 3, 1928 
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condition resulting solely from the previous infection That is, 
adult dinical disease of the lungs was simply considered to be 
the result of the spread from withm of infection from an ongmal 
focus, an endogenous process It was widely accepted and taught 
that adult disease did not and could not anse as a result of mfec- 
tion from the outside of the body This meant theoretically 
that the ongmal mfection of childhood immunized the mdi- 
vidual agamst further exogenous mfection, and from the prac- 
tical standpomt, that adults were safe or immune from the dis- 
ease under all arcumstances, provided they had received their 
acadental moculation m childhood WTiy an mdmdual should 
be immune to tubercle organisms which might enter the body 
m adult hfe from outside sources, and yet ultimately fail to 
maintam the same degree of immumty agamst organisms har- 
bored m his own body is but one of the innumerable more or 
less logical objections which have been directed agamst the 
theor^’^ There has been, however, m the last ten years a defi- 
mte reaction agamst the acceptance of the idea that the adult 
cannot acqmre tuberculosis through exogenous mfection and, at 
the present time, the probable concensus of opmion would admit 
that a definite percentage of adult dimcal disease is the result 
of a new infection acqmred from the outside, either because of a 
lowering or actual loss of the immumty resulting from the ongmal 
mfection, or because of the opportunit)'- for massive dosage 
Massive dosage, m common terms, means intimate, prolonged 
contact wath open tuberculosis Upon the question of the 
comparative percentage of exogenous or endogenous infection, 
however, very few probably would care to commit themselves 
Based upon the work of Dr Opie more than any other, the 
idea of adult dmical tuberculosis bemg the result of an entirely 
new and separate acquired condition has withm the last few 
years gamed ground remarkably It is a beautiful example of 
the pendulum-like swmg of authontative opmion on matters 
medical and saentific 

Dr Opie beheves that m many mstances pulmonary tuber- 
culosis of adult hfe is m no waj' related to the earUer mfection of 
childhood, but is an entirelj new and distinct episode He has 
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done extremely important work m support of this theory, and 
his influence has been very pronounced m its effect upon the 
present-day conception of the situation Tune will not here 
permit any detailed reference or discussion of the matter 

By a rather devious route and perhaps labonously, I have 
arnved at the pomt which I had wished to develop in the case 
which we are considenng Qmte bneflj'^, for want of tune, I 
wish to call your attention to the following pomts concemuig 
this case First, this girl became suddenly ill within about two 
weeks after starting to work m the County Hospital The 
Coimty Hospital is looked upon by the laity, and perhaps by 
others, as a place where tubercle orgamsms are hteraUy swarm- 
mg A pnon, it was here that she acquired the disease Second, 
m this tjqie of tuberculosis rc-ray observations have not ordi- 
narily been obtained previous or prior to the time when the pneu- 
monic process is actually present As a matter of fact. Fig 72 
m this case was taken much earher than would have occurred 
under the usual conditions of practice Third, without the 
#-ray film taken on the first day of the disease, there w'ould have 
been no way by A.-ray examination or othenvise of determining 
whether or not this condition was m any way related to an earher 
focus or whether it was, on the other hand, a condition ansuig 
from exogenous infection Fourth, the x-ray taken on the first 
day, however, shows the presence of a classical tuberculous 
lesion which could not be mterpreted otherwise than one of 
considerable duration And fiifth, it must be concluded that the 
present illness is simply a new and final phase m a much older 
struggle which has been going on between the processes of infec- 
tion and immumtj'^ m this girl’s lung The case is one in which 
a rapidly progressive, pneumonic, pulmonary tuberculosis of 
sudden onset in an individual, always previously m apparent 
good health, developed under en%nronmental surroundings wluch 
would incline one’s thought to the possibility, or even prob- 
abihty, that exogenic mfection was the exciting cause The 
a:-ray observations showing a charactenstic focus or lesion which 
cannot possibly be mterpreted as new or recent, antedating the 
actual pneumonia and the development of a pneumonic process 
contiguous to It, are facts which clearly disprove any such idea 
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Case n — ^My second case today, which can onlj' be dis- 
cussed bnefiy, is in marked contrast m all respects to the one 
we have ]ust seen It represents an entirel}'^ different tj’pe of 
patholog}’^ with a correspondm^y difierent history It is not 
pure tragedy, as m the first mstance The actual historj’’ of the 
case relatmg the patient’s expenence is probably the pnnapal 
thing of mterest, together with the 'i-raj- film which gl^es an 
accurate idea of the pathologj" 
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This patient, an unmarried school teacher fort}’-se\ en 3-ears 
of age, was first seen b} me m Ma3-, 1924 The histor3' states 
that she had pneumoma m 1917, bemg cnticall}- dl, bronchitis in 
1918, influenza m 1919, a similar attack m 1920, and a “temble 
cold” m 1921 In the spnng of 1922 she was ad^•lsed b3' a 
promment ph3-siaan that she had tuberculosis Pnor to the 
histoiy related, her normal weight had not averaged above 115 
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pounds At the tune of tlie first diagnosis of active tuberculosis 
her weight was about 140 pounds The findings upon which the 
diagnosis w'as established are not available Upon her pli)s- 
laan’s ad\nce, at that time, to give up teachmg and go to Cah- 
fornia, she retired from teachmg and remamed here in town 
For practically two ji’ears she consulted no ph 5 'siaan, merely 
“reading up” on the subject of tuberculosis, and observing the 
simple teachmgs of rest with plenty of food When she first 
consulted me, her weight had mcreased to 170 pounds There 
had been from the begmnmg, however, practically no change in 
the character or amount of sputum, wduch had never been ^ ery 
considerable The physical signs w'hich are recorded at that 
time were laggmg, changed breath sounds, and mcreased con- 
duction, right top Sputum, negative for tubercle organisms 
Three months later she returned for a bnef e\ammation Fmd- 
ings were imchanged In each mstance only a cursory' examina- 
tion was permitted Agam for a period of about eight months 
this patient was not seen, but when she returned in May, 1925, 
I prevailed upon her to permit me to make some more detailed 
observations * 

The sputum, which from the beginning, according to the 
patient’s statement, had not vaned in amount or character, was 
homogeneous, greenish, macerated, and practically hquid The 
•u-ray disclosed the presence of calcified stone-hke bodies in the 
upper right lung field, with very httle surrounding tissue changes 
This together with the persistence of sputum of an atj^pical 
character aroused a definite doubt m my mmd as to the tuber- 
culous nature of the lesion Tuberculous lesions going on to 
calcification do not continue, as a rule, to produce sputum 
You will note in the %-ray shoivn, w'hich, although very recently 
taken, show's no material change from the one of two and a 
half j'ears ago, the calcified areas distnbuted from about the 
imdportion of the upper lobe into the extreme apex These are 
not calafied glands They look almost hke shrapnel 

Many sputum examinations were made All were negative 
Finally a guinea-pig w'as inoculated by Dr Neihaus The animal 
was killed sl\ weeks later and no tuberculous lesions were found 
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By this tune I was harboring a rather fantastic idea that the 
lesion wras not tuberculous, that some other t}*pe of mfection 
was responsible for the formation of “stones” m the parenchjuna 
of the lung, and that they were Ijung, eadi m a httle mdi\Tdual 
pocket from which the purulent secretion was producmg the 
pecuhar t5’pe of sputum Attempts to detemune bj* cultural 
methods a predommatmg organism met with no real success, 
although rhere was a great i-anety of organisms present, mdud- 
mg streptococa, pneumococa, staph3'lococa, and so forth 

Fmalh- the patient, hanng been adiTsed bj* me that she 
might return to work imder observation, consulted a prominent 
dmiaan who, after exammation, informed her that her disease 
was healed He, however, ad\Tsed a relative that “there wasn’t 
a damn thin g the matter with her ” The \-iewpomt so plamh' 
mferred h\* the latter remark was immediatel3' adopted b3' the 
sisters of this patient with whom she was hiing Bemg rather 
acutel3’' consaous of this changed attitude, the patient resumed 
part-time work as a teacher and m addition earned on prac- 
ticall5' the entire work of the household, the sisters bemg also 
emplo3-ed awa3* from home 

Another six months elapsed, and m October of last 3'ear the 
patient agam reported to me She had lost precisel3* 50 pounds 
m waght, and on two occasions had expectorated a mouthful 
of blood Bemg m a false position at home and rather under 
suspiaon, she had maintained secrecy concenung the hemor- 
rhages 

Rather to m3' surprise, sputum examination b3' the ordi- 
nar3' method at this tune disclosed tubercle orgamsms There 
was no change m ph3’sical signs m the chest or upon the v-rav 

These 2 cases are m staking contrast The3' call our atten- 
tion to the wideh' diiergent patholog3' and entirely different 
dnucal courses which ma3' result from the tubercle orgamsm as 
an infectmg agent Up to the present tune, it would not appear 
that there is an3" satisfactori' explanation relatmg to the forces 
or mfiuences which ma3 detemune the course of tuberculous 
disease m the human lung The best students of the problem 
must resort to ^ ague madequate generalizations 
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VALUE OF LEUKOCYTE COUNTS ACCORDING TO 
ARNETH-SCHILLING FORMULA IN CLINICAL 
MEDICINE 

The enumeration of the leukocytes and the differential cxiunt 
are ^er3 common laboratory' procedures, bemg surpassed m 
number only by urmalyses It is also regarded as one of the 
simplest exammations The authenticity of the reports is rarely' 
questioned and they are as readily accepted from the noince as 
from the most expenenced In fact, this exammation is usually 
relegated to the least expenenced techmaan or mteme In- 
struction IS often earned only to the pomt of the theoretic con- 
sideration of filhng pipets and countmg chambers, and makmg 
blood-smears and stams Internes supposedly have mastered 
the art, and are not further supervised Techmaans are con- 
sidered qualified after their 100 counts have been completed 
The competent, of course, will achieve a high degree of pro- 
fiaency, the less capable will multiply their errors These 
defiaenaes are strongly impressed when one has occasion to 
examme blood submitted for an opimon, or on occasions of 
personally checking extraordmary cases Wth this situation m 
nund, one can easily appreaate the difference m attitude be- 
tween the zeal of the master hematologist and the mdifference 
of the average chniaan 

It IS not at all suipnsmg, that the method suggested by 
Ameth m 1904 was only’ used and studied by’ competent hema- 
tologists Obviously poorly’ made preparations which permit 
only differentiation of the polymorphonudears from the lympho- 
cytes and the mononuclears, are entirely’ unsatisfactory’ for this 
more detailed method 
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Arnetli based his studj'^ largely on the morphology of the 
nucleus of the neutroplul He divided them into five main 
classes, mz 

Class I Neutrophils mth a vesicular, round or slightly m- 
dented nucleus, also those wnth a simple but 
deepl)' mdented nucleus, and granular cito 
plasm 

Class n Cells with the nucleus in two segments 
Class HI Cells vith the nucleus m three segments 
Class IV Cells with the nucleus in four segments 
Class V Cells with the nucleus m five or more parts 
This formula was most frequentlj'’ used, but m some instances 
as man}'^ as 81 subdi\nsions were made This method was ne\er 
used ver}' extensively m chmcal medicine 

Schilhng of Berhn recently modified Arneth’s method His 
method is much simpler In fact, ivith good preparations, it 
does not appreaably mcrease tlie time and the labor of an ordi- 
nar\' differential count, and markedl}’’ adds to its value His 
classification of neutropluls is as follows 

I Myelocytes Thenudeusisround, oval, or kidney-shaped, 
relatiAely large, vesicular, coarsely granular, usually has a 
nucleolus, and takes a pale stain The cytoplasm is pale blue 
The granulations are usuallj' dehcate, and stain famtl> Thcv 
are normally found only in the bone-marrow 

n Young forms (jugendhche) Normall}'- man)'’ are found in 
the bone-marrow, rarely m the peripheral blood The nucleus 
IS sausage and bean-shaped Its consistency is vesicular, and 
does not stain mtensely It is distmctly plotted, wnth striking 
nuclear granulations at the ends The tytoplasm is like that of 
mature cells At times it is light blue Granulations are not 
so distinct These cells are usually shghtly larger than the 
mature cells Tlus class is, m part, identical with Pappenheim s 
“metaniN eloc) tes ” 

III Staff forms (stabkernige) The nucleus is T, U, or V 
shaped The cytoplasm is fully mature These forms make up 
3 to 5 per cent of the normal blood Degeneratl^ e staff forms 
are apparently mature neutrophils without segmentation On 
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account of a developmental mhibition, the sausage fonn does 
not dixTde mto segments Thej* are differentiated from normal 
staff forms and j'oung forms by a small band-like, often bizarre, 
twisted and always hj-perchromatic (dark structureless) nuclear 
form The granulations either easily overstam or stam sparselj' 
or are partiallj’’ dissoli ed Thej' are easily broken m smeanng 
W Segmented Nucleus The nucleus consists of 2 to 5 
unequal segments The latter are muted by fine threads 
Broader umons (bndges) are temporarj' attenuations of the 
nucleus, which are influenced b}' techmc and ameboid move- 
ments Onl}* the former are classified as segmented They 
make up 67 per cent of a normal coimt 

The other forms of granuloc^’tes are the eosmophils and 
basophils Cells which are ordmanlj* classified as small hmpho- 
cjiies are the only cells recognized as lymphocj'tes Those 
white corpuscles usually classed as large Ijmphocj'tes are called 
monoc}’tes The transitional cells are mcluded m this group 
The monoQ'tes are described as at least twice the size of a red 
blood-cell, usually much larger than a granulocj'te The a'to- 
plasm IS relatively wide, stams a smoky blue or pale luolet color, 
and frequently contams small vacuoles The nucleus is medium- 
sized, relatii ely large, oi al, or bean-shaped, slightly eccentnc, 
may even be sausage-shaped, or hai e plump segments 

S chilli ng, further, conceives the ongm of white corpuscles 
from three sources (Tnahsmus) namel}’- The granuloc 3 'tes from 
the bone-marrow, hmphocj’tes from the hmph-glands and the 
Ijmphoid tissue wherever found, the monoci'tes from the 
reticulo-endothehal tissue The peripheral blood-picture re- 
flects the functional status of these organs or tissues Diseases 
attackmg these structures themsel\es, or toxic agents ansmg 
from a disease m other parts of the body as from an infection, 
would modify the blood-picture This is further mfluenced by 
destruction of leukocj-tes, so that two factors are at work, 
namelj’-, productive and destructive (Ersatz and Verbrauch) 
With a pjogemc mfection there is a bone-marrow stimula- 
tion, causing mcreased production, and also an mcreased use of 
neutrophils before the\ reach normal matunty The greater the 
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stimulus, the less mature are the cells thrown mto penpheial 
circulation So that first the number of staff forms is mcreased, 
then young forms and even myelocytes are found m the <nr- 
culating blood Comadent with this influx of immature fonns, 
the cells are used (Verbrauch) before they reach matunty In 
classifying these cells accordmg to the nuclear form and con- 
sistency, a marked difference m the nudei is evident This is 
designated as nuclear deviation (Kernverscheibung) These are 
usually written from left to nght across a page (myelocytes, 
young forms, staff forms, segmented forms) As the number of 
cells belongmg to the groups on the left are mcreased, this con- 
dition is referred to as deviation to left (Lmks-verscheibung) 
Changes enumerated above are regenerative changes Besides 
these some diseases and mfections exert an mfluence which pn- 
manly inhibit the bone-marrow These are degenerative changes 
With this conception m mmd, certam blood-pictures indi- 
cate certam phases of disease or mfection 

A Shght stimulations produce only minor changes with a 
shght increase of staff forms 

B A moderate stimulus shows a few young forms 
C Strong exatants cause a marked mcrease of the young 
and even parent forms (myelocytes) Extreme stimulation may 
cause a central mjury and a marked disturbance of penpheral 
cells, t e , extreme deviation to left 

Ordmanly, the leukocyte count is parallel with the seventy 
of the mfection, but with very grave mfection a sudden fall may 
occur In the latter mstance, the decrease might be interpreted 
as an omen of recovery, but m reahty it would be the reverse 
The correct mterpretation would be evident by a proper scrutmy 
of the mdmdual cells Undoubtedly many yoimg forms would 
be present in the blood This phase concerns only the neutro- 
phils WTien this ends favorably, with a return of the nuclear 
deviation to the nght and a decrease of leukocytosis, there is an 
mcrease of monocytes This denotes that the infection has been 
conquered The healing phase is evidenced by a lymphocytosis 
Eosmophils also disappear from the blood in severe infection, 
and their reappearance is the earhest favorable sign On the 
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other hand, basophils appear only with severe infection, when 
the defensive factors are losing ground They again disappear 
with earhest improvement 

Case I — L C , aged eleven years, case of Dr Olga Stastny 
He complamed of a pam m the nght shoulder for a few days 
Then he suddenly developed a high temperature Li short, this 
proved to be a case of acute osteomyehtis of the left humerus at 
the junction of the upper epiphysis of the left fibula, and a 
suppurative arthntis of the nght knee Fmally multiple abscesses 
of the skin formed Blood-cultures showed a Staphylococcus 
albus The patient died nmeteen days after the onset of the 
disease Leukocyte counts made durmg the first five days m the 
hospital vaned from 11,800 to 17,700 per cubic millimeter, but 
were not differentiated accordmg to the Schilhng formula The 
remainmg counts were made accordmg to this method, and are as 
follows 


Date 

Total 
W B C 

Bas 

Eos 

Mid 

Young 

StaS 

Segm 

Lymph 

Mono 

Nov 10 

17,700 

0 

0 

11 

40 

11 

18 

14 

6 

Nov 11 

18 000 

0 

0 

7 

50 

16 

8 

17 

2 

Nov 12 

17.200 

0 

0 

5 

40 

32 

10 

8 

5 

Nov 14 

17 000 

0 

0 

7 

43 

20 

16 

10 

4 

Nov 17 

29 400 

0 

0 

20 

18 

30 

20 

10 

2 

Nm 19 

7 200 

2 

0 

18 

50 

10 

9 

6 

7 


Relation of the blood-picture to the temperature chart is 
shown in Fig 76 This is a case of extreme deviation to the 
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left, classified by Schilling as a myeloid blood-picture The 
majonty of the granulocytes m the blood-stream are cells nor- 
mally found only m the bone-marrow There is a marked out- 
pounng of immature cells The acute fall in the total leuko- 
cj'tes with an mcrease in nuclear deviation, together with the 
appearance of basophils, foretell a fatal termination 

Case n — C W H , aged eight years, case of Dr Clark 
About one week before the onset of the illness, the child had a 
blister on his heel Two days before entermg the hospital he 
came home from school with a headache His temperature at 
that time was 104“ F Two days later there was a paralysis of 
the left arm and the right leg This, later, mvolved the right 
side of his face There were petechiie over the enbre body An 
abscess formed over the lower end of the sternum, and there Mere 
superficial abscesses on the tips of both httle fingers There was 
a pericardial friction rub Albumm Mas present in the unne 
Blood-cultures on two occasions showed blood-agar plates 
thickly “peppered” with colomes of Staphylococcus albus Cul- 
tures from the vesicles and the abscesses showed the same 
organisms The blood-counts Mxre as follows 


Date 

R B C 

Total 
W B C 

1 

Eos 1 

Bas 

Myel 

Vouog 

Staff 

Segm 

Lymph 

Mono 

Not 

27 

4 0J2 000 

tSAOO 

0 

0 

15 

16 

22 

36 

5 

6 

No> 

28 


13 400 

0 

2 

12 

27 

33 

19 

5 

2 


Figure 77 shoM's the relation of the leukocytosis, the percent- 
age of the immature forms and the temperature The patient 
died on the third day m the hospital Necropsy findings were 
as follows (1) Abscess of the bram (2) Multiple abscesses of 
the kidneys (3) Abscesses of the sternum and the calvanum 
(4) Multiple abscesses of the lungs (5) Acute suppurative peri- 
carditis (6) Acute vegetative endocarditis (7) Purulent vesicle 
of the heel The blood-picture shows a marked nuclear devia- 
tion to the left On account of the paralysis, poliomyehtis was 
considered as a possibihty The blood-count was, at least, a 
factor m identifymg the pyogemc nature of the disease 
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Case HI — D H , aged five, case of Dr W H Cassidy 
About two weeks before admission to the hospital, the child had 
an otitis media, which perforated and discharged He suddenl}' 
developed a high temperature (lO-t® F ) At operation, the 
nght mastoid showed suppuration He developed cerebral 
s>-mptonis The spmal flmd showed 500 leukocj’tes per cubic 
milhmeter Streptococa were isolated from the spmal fluid 
Patient expired after being in the hospital for four daj’s The 
blood-picture was as follows 


Date 

Total 
W B C 

Bis. 

Eos. 

Mj-eL 

Ytraag 


Sjsm. 

Lvznpb 

Mono 

PS9 

24.200 

0 

0 

6 

9 

23 

31 

6 

5 


32 000 

0 

0 

8 

20 

30 

36 

4 

2 


,0000 

0 

0 

4 

10 

36 

59 

0 

1 

mm 

21000 

0 

0 

7 

20 

30 

30 

6 

7 


Figure 78 shows relation of the blood-picture to the tem- 
perature This shows a marked deviation to the left 

Case IV. — H , aged six, case of Dr T J Dwj'er This is 
a case of acute appendiatis At operation a pus cavity was 
found, extendmg from the appendiceal region to the inferior 
surface of the hver, with e\ndence of a general pentomtis Free 
dramage was pro^•lded, but the patient died fourteen days after 
entermg hospital 

Figure 79 shows the rdabon between the blood-picture and 
temperature The leukocj’te count made on admission was par- 
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ticidarly valuable Total leukocytes, 14,800, neutrophils, 65 
per cent , which were classified as myelocytes 3 per cent , young 
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forms 20 per cent, staff 18 per cent , segmented 24 per cent 
The total percentage of neutrophils would mdicate a benign 
mfection but, when considermg the ratio between the segmented 
and the non-segmented forms, the blood-picture bespeaks a 
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grave infection The latter conclusion was corroborated at the 
operation 

Case V — L M , young adult, case of Dr LeRoy Cruimner 
This is a case of lobar pneumonia, Type IV The course is quite 
typical, ending with a crisis He was fever free m ten days after 
the onset The leukocyte picture is as follows 
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Date 

Total 
W B C 

Bas 

Eos 

V>el 

\0uD5 

Staff 

Segm. 

Lymph 

Mono 

Dec. U 

Dec. 15 

IPI 

0 

0 

g 

s 

24 

39 

12 

n 

Dec 18 


0 

0 


4 

12 

51 

10 


Dec 19 


0 

0 



16 


14 


Dec 20 


0 

0 



12 


9 


Dec 21 

10 400 

0 

3 



3 


16 


Dec. 22 

10 000 

0 

2 


mm 

3 

■1 

20 



Figure 80 shows relation of the blood-counts and temperature 
This case illustrates a marked nuclear deviation dunng the 
height of the mfection, and a dedme with the recovery It also 
shows a return of the eosmophiha with the conquest of the 
mfection 
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Case VI — G S , age three years, case of Dr J B Potts 
This IS a case of bilateral mastoiditis The course was vei 3 ' 
turbulent, but the temperature returned to normal on the fifth 
postoperative day The blood-counts were are as follows 


Date 

Total 

W B C 

Bas 

i 

'Em 



Staff 

Segm 

Lymph 

Mono 


24,500 

0 

0 

5 

15 

26 

31 


8 

25 000 

0 

0 

4 

4 

54 

36 


0 


21 800 

1 

0 

1 

5 

30 

29 


2 

20 000 

0 

0 

7 

10 

51 

22 


3 

Hemor- 

rhage 

2 

Jan 26 

19 000 

1 

0 

0 

2 

14 

61 


Jan 27 

11000 

0 

2 

0 

0 

7 

63 

20 1 

8 


On January 2Sth there was considerable bleedmg, and the 
patient’s general condition was poor With the cessation of the 
hemorrhage, recovery was preapitant (Fig 81) 
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Case Vn — Mrs C , case of Dr J B Potts This is a case of 
suppurative mastoiditis, svith return to normal temperature six 
days after operation The following blood-counts were recorded 


Dite 

Total 
W B C 

Baa 

Cos 

Mycl 

Young 

Stall 

StRin 

Lsinpli 

Mono 

Jan 19 

16 000 

mm 

m 

2 

mm 

18 

in 


5 

Jin 20 

is 800 



2 


22 




Jan 21 

16 000 





20 


^■r^H 


Ian 22 

16 000 


0 



29 

HEH 



Jan 23 

13 800 


1 



15 




Jan 21 

11400 

0 




13 

46 



Jan 26 

9 600 

0 

■i 


B 

5 

66 

25 

H 



Figure 82 shows the relation of the blood-picture to the 
temperature The nuclear deviation shiftmg back to the right 
with recovery 
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r 

jO 

Mycl 

te 

c 

a 

Stiff 

ScRtn 

lymph 

Mono 

Diagnosu 

B 

10^00 

0 

0 

0 

1 

5 


M 

4 

Postpartum lOdavs 
Acute appendiata 

1 p ^ 

15 800 

0 

0 

0 

KB 

19 



5 

Acute aDDendicitis 

IT. 

16 800 


0 

0 

n 

16 



1 

3 

7600 

ia 

0 

0 

5 

26 


WM 


Lung abscess 

4 

9600 


0 

0 

1 

15 

eb 

Ba 

0 

Gnppe 

3 

8 400 

0 

0 

0 

0 

19 



1 

Pyonepbrosis 

6 

8 000 

0 

0 

0 

0 

12 

49 

39 

0 

Acute respxxatoo u 
fection 

Pieoperatsve mastoid 
itt» 

7 

10^00 

0 

0 

0 

0 

11 

56 

33 

0 

8 

10 000 

0 

0 

0 

0 

15 

59 

26 

0 

Focal mfectiOD, 
arthntis 

Pregnancy 

9 

12 400 

0 

0 

0 

0 

11 

56 

33 

0 

10 

12 600 

0 

0 

0 

2 

9 

54 

35 

0 

Encephalitis 

11 

23 400 

0 

0 

0 

4 

11 

69 

16 


Septicemia abortion. 

12 

19 600 

0 

0 

0 

^aiV 

20 


mm 

0 

Pneumoma 

13 

18 000 

0 

0 

0 

0 

16 

Ha 

mm 

6 

\cute apDendiatis 

14 

19 400 

0 

0 

0 

0 

31 


■H 

2 

Lobar pneumonia 

15 

10 400 

0 

2 

0 

2 

8 

mU 

kH 

0 

Bronchial asthma. 

16 

20 000 

0 

0 

0 

0 

20 

Ba 

■9 

0 

Acute appendiatis 

17 

9600 

0 

0 

0 

0 

2 

52 

46 

0 

Angina pectons 

18 

10 000 

0 

0 

0 

1 

3 

62 

31 

3 

Ren^l calculus 

19 

12 600 

0 

0 

4 

0 

7 

70 

19 

0 

Acute appendiota 
preoDexativc 

20 

11900 

0 

0 

1 

2 

12 

62 

15 

8 

Fracture nech of femur 

21 

13 800 

3 

0 

0 

2 

14 


24 


Pelvic infection 

22 

10 400 

0 

3 

1 

3 

5 


33 

^a 

Vepbntis, acute 

23 

7 400 

0 

0 

1 


3 



■a 

Goiter 

24 

8^00 

0 

5 

0 

0 

4 

Wm 

32 

■a 

Fecal inf ection 

25 

6 800 

0 

3 

0 

1 

7 


28 

Ba 

Gastnc ulcer 

26 

22200 

0 

1 

4 

5 

9 

52 

28 

n 

Mastoid pnopemtna. 
Babi 

Cvstitis acute 

27 

9SOO 

0 

2 

1 

■1 

4 

48 

40 

1 

26 

14 400 

0 

1 


BI 

5 

aa 

19 

0 

Salpingitis chrome. 

29 

9 600 

1 

2 



8 

Ka 

38 

1 

Mastoiditis acute 

30 

11 800 

0 

4 



7 


45 

2 

Bronchitis chrome. 

31 

18 000 

0 

0 

2 


10 

42 

4d 

0 

Mastoiditis post- 
operative 

32 

16 800 

1 

1 

0 


6 

31 

59 


Mastoiditis acute. 

33 

21000 

0 

1 

0 


23 

58 

18 

0 

\cute appendicitis 

34 

8 400 

0 

1 

3 

u 

7 

45 

43 

■1 

Cardiac decompensa 
tion Tntb edema 

35 

17 600 

0 

0 

1 

■1 


wa 

15 

■9 

Caremoma of bowel 

36 

15 400 

0 

0 

0 

H 

Ijl 

m 

16 

0 

4ppendiatis acute 
preoperati>*e 

37 

17^00 

0 

0 

2 

3 


34 

49 

^bTb 

Mastoiditis acute 

38 

lUOO 

0 

1 

1 

BI 


mm 

28 

0 

PIeuns> f acute. 

39 

13 600 

0 

2 

1 

mM 



52 

1 

Mastoiditis. 

40 

15 600 

0 

0 

1 



65 

20 

0 

Emroema 

Probable caremoma of 
colon. 

Acute cholecs'stitis 

41 

13^00 

0 

0 

2 

3 

Ka 

72 

5 

1 

42 

17^00 

0 

0 

0 

1 

30 

63 

6 

0 

43 

7 600 

0 

1 

0 

0 

8 

58 

33 

0 

Nephritis hyporten- 
sion 

44 

14 000 

0 

0 

0 

1 

19 

45 

33 

2 

Postoperative pneu- 
monia 

45 

lUOO 

0 

0 

0 

■I 

MM 

69 

27 


Mastoiditis preopera 
live 

46 

24 000 

0 

1 

2 

BI 


62 

mXm 

^BlB 

Pneumonia. 

47 

12 800 

0 

0 

2 

al 

^■Tb 

BI 

■9 


Caremoma of sigmoid 

48 

4^00 

0 

0 

1 





^bH 

Goiter 

49 

13 400 

1 

4 

1 

m 

HI 


^^9 

BB 

Postoperatiie pneu- 
monia 

^0 

6 000 

1 

1 

2 

1 





Probable caremoma of 
colon 

51 

34 200 

0 

0 

3 

6 

B 



B 

Caremoma of pancreas, 
with obstruction of 
common ducL 

52 

3 800 

0 

0 

1 

0 

3 

50 

45 

1 


^3 

16 900 

0 

0 

2 

24 

36 

3" 

3 

0 

Staphylococcus septi 
cemia abscess of right 
shoulder 
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Dunng the last three xaonths Schilling’s formula has been 
used routinely on all differential counts The counts shmin on 
page 405 represent a vanety of conditions 

Immature forms are found m the penpheral blood, when a 
responsive bone-marrow is stimulated This may be caused by 
a demand to restore blood after a hemorrhage, or may be caused 
by a toxic stimulation of mfection The deviation to the left 
in mahgnancy is usually evident, apparently due to some un- 
known stimulation Pemiaous anemia (Case No 52) shows an 
extreme deviation to nght, thereby mdicatmg an unresponsive 
bone-marrow 

SUMMARY 

Schilling’s modification of the Ameth count has been found 
valuable in differential blood-counting 

I It trams the mtems and the techmaans to make good 
blood-preparations, thereby permittmg and encouragmg better 
hematology 

n Study of the types of the granulocytes yields more in- 
formation than the total leukocyte count and the conventional 
differential count Our findings corroborate the previous ob- 
servations of others 
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CLINIC OF DR G ALEXANDER YOUNG 
Unintersity of Nebraska, Coixege of ^Iedicine 


OTITIC BRAIN ABSCESS AND ITS DIAGNOSIS 

Suppurative otitis media and mastoiditis represent two 
common complications of upper respiratory mfections Because 
of the dose prosumty of the inner ear and the adjacent mas- 
toid to the bram and its menmges, suppurative disease of the 
nuddle ear and mastoid frequently result m affections of the 
central nervous system of the gravest significance for the hfe 
of the mdividual In the discussion of the case I am brmgmg 
before you, I wish to stress the charactenstics and diagnosis of 
obtic bram abscess, a condition which, when recognized early 
and localized accurately, offers, with improved surgical techmc, 
an mcreasmgly favorable prospect of recovery 

Case I — ^This man is thirty-two years old, is married, and 
by occupation a farmer He was admitted to the Umversity 
Hospital, December 5, 1927, with an entrance diagnosis of 
pansmusitis and suppurative otitis media 

His wife stated that dunng the pre^•l 0 us month he had been 
hstless and slept more than usual, that on November 23d he 
developed an acute pam m his nght ear, which was followed by 
a purulent discharge, contmued throbbmg pam m the ear and 
a severe headache over the nght frontal region These symp- 
toms mcreased m seventy until his admission to the hospital 
Exammation followmg admission revealed at once lethargy, 
mental dulness with sluggishness m response to questions and 
commands, left faaal laggmg, weakness of the left arm and 
leg, absence of the left abdonunal reflexes, mcreased left knee- 
jerk and ankle-jerk, and a questionable left Babmski There 
was defimte hjqiesthesia and h^qialgesia on the left side, and a 
dimimshed sense of position of the left toes Exammation of 
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the eye-grounds showed a right choked disk of 3 diopters, and 
an indistinct left disk with 1 diopter elevation The visual 
fields were apparently normal, though the patient’s stuporous 
condition prevented accurate testing The a-rays showed a 
cloudy right mastoid 

Upon the historj' and neurologic findings a diagnosis of right 
temporal lobe abscess was made and immediate operation ad- 
vised The patient was operated the same day by Dr W P 
Wherry, attending aunst, and Dr J J Keegan, attending 
neurologic surgeon Followmg the mastoidectomy, the cranial 
cavity was entered and pus evacuated from the right temporal 
lobe His condition improved at once, but about two weeks 
later he again became apathetic, complained of headache, vom- 
ited, showed a slow pulse, increased left-sided hypesthesia and 
motor weakness Craniotomy was again performed December 
28th and a large abscess cavity located anterior to the former 
one Improvement was prompt and the patient progressed 
steadily to recovery He was discharged well, January 15, 1928 

This case presents typical features of a right temporal ab- 
scess with favorable course following prompt surgical relief 
The positive diagnostic features to be noted are the history of 
middle-ear suppuration, onset of severe headache, mental slug- 
gishness, homolatcral choked disk, left facial weakness, absence 
of left abdominal reflex, diminished postural sense in the left 
great toe, and a left questionable Babmski 

The report of two other recent cases of temporal lobe abscess 
complicating otitis media are of interest in this connection 

Case II — Max T , aged nine, was seen Apnl 28, 1927, m 
consultation with Dr Lloyd Myers of Shelby, Nebraska A 
history was given of scarlet fever in the fall of 1926, in which a 
nght otitis media developed and in ivhicli a mastoidectomy was 
performed in February, 1927, ivith apparently good recovery 
Early in Apnl, he complained of severe headache on the nght 
side, vomited and had a temperature of 103° to 104° F A 
lumbar puncture performed then revealed a high pressure, 30 
to 40 cells, mainlv lymphocytes There was considerable relief 
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following the pressure A week prior to examination he had 
developed diplopia and stupor Two days before, he complamed 
of extreme headache with repeated vomiting Lumbar puncture 
was repeated, showmg dear flmd and no pressure He was \ ery 
restless followmg the puncture The next mommg he was found 
to hai e a nght hemiplegia assoaated with dome mo\ ements of 
the left side, and he was verj'^ comatose WTien examined that 
evenmg he was m coma with a pulse of 60, temperature 100° F , 
n^t pupil dilated, neck ngid double choked disks, 3 to 4 diopters 
devation, right hemiplegia and an ankle-donus and positive 
Babmski on both sides A diagnosis of probable nght temporal 
lobe abscess with herniation of medulla m the foramen magnum 
was made and immediate operation recommended He was 
operated the next mommg by Dr J B Potts, who reopened the 
old mastoid wound, removed granulations and, extendmg the 
bony resection upward found pus upon puncture of the tem- 
poral lobe Approximately 3 ounces of pus were eracuated 
The patient after recovery from surgical shock was mentallj 
clear, was reheved of his hemiplegia, and showed objectivel} 
only a nght sixth nene palsj’ and a left homonj-mous hemi- 
anopia His recoveix- was uneventful, and he left the hospital 
ilay 13, 1927, with practically normal ^^sual fields and without 
diplopia 

The mterestmg feature of this case is the confusmg rlmiral 
picture mduced by the second lumbar puncture The presence 
of the ngid neck, marked vomitmg, pronounced choked disks, 
double ankle-donus and Babmski suggested the possibihty of a 
subtentonal abscess, but the dilated nght pupil, mdicatmg m- 
creased volume of the nght cerebral hemisphere and pressure on 
the third ner\e and the sudden development of the henuplegia 
and ngid neck following the lumbar puncture pomted rather to 
medullary compression secondaiy to the puncture It is also 
qmte likely that, had the abscess been cerebellar, death would 
ha\e followed the second lumbar puncture 

It IS probable that exammation of the Msual fields pnor to 
the occurrence of coma would haie shown a left hemianopia, a 
\aluable objective sign m nght temporal lobe abscesses where 
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aphasic symptoms do not, as m left temporal lobe localizations, 
aid m the discmnmation between temporal and cerebellar abscess 

Case in — ^The other case was that of a man of nineteen, 
seen m consultation with Dr W F Callfas, who had entered 
the Methodist Hospital October 5, 1926, for the treatment of 
an exacerbation of a left-sided otitis media of two years dura 
tion He had complained of dizziness and headache for fi\e 
days, had vomited and had shown a nuld stupor Upon ex- 
ammation there was found mental dulness, pain in the left 
temporal region, normal eye-grounds and visual fields, and 
negative objective motor, sensory, and reflex findings There 
was present, however, an anomia, an aphasic syndrome, which 
was discovered when tests were made for astereognosis Objects 
such as a pm, dollar, and handkerchief could not be named, 
though recognized l^Tien questioned, he would say, “I know 
what they are, but I can’t name them ” His temperature was 
98® F , pulse 60 to 68, respiration 20, leukocytes 10,500, polj- 
morphonudears 80 per cent , lymphocytes 20 per cent A diag- 
nosis of postenor temporal lobe abscess was confirmed by 
operation and an uneventful recovery followed 

The dimcal importance of this case hes m the fact that, 
while a diagnosis of probable brain abscess could have been 
made from the general signs of mild stupor, headache, slow 
pulse and vomitmg, there w^ere no locahzmg signs other than 
the aphasia It is worth noticmg also that the aphasia was 
not apparent upon casual observation as he responded readily 
to questions when roused It was only when he was asked 
speafically to name objects that the aphasic defect became 
apparent 

While otitic brain abscess may very occasionally be found 
at a distance from the mfected ear, for mstance, m the frontal 
lobe, a very' great majonty are located either m the temporal 
lobe or m the cerebellum Oppenheun cites statistics which 
give a ratio between temporal lobe and cerebellar localizations 
of three to one The followmg cases are quite typical of cerebellar 
abscess 
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Case IV — ^jMary P , aged ten, seen in consultation with 
Dr W F Callfas of Omaha, ISIarch 24, 1927 There was a 
history of influenza three weeks previously, with an onset of 
purulent discharge from the left ear three days later Shortly 
after, severe frontal headache and vomiting On exammation 
the patient was alert and responsive, complamed of severe 
headache aggravated by movement of head, nausea and vomiting 
marked, visual Adds normal, papilledema, nght 2 diopters, left 
1 diopter, no nystagmus, no vertigo, fifth and seventh neri^es 
normal, neck ngidity absent, right-sided adiodokokmesis pres- 
ent, moderate atana present m nght arm and leg, no alteration 
of power or sensation, reflexes normal 

Diagnosis, nght cerebellar abscess 

Operation: Mastoidectomy, uncovermg, at the same tune, 
the dura postenor to the lateral smus Dramage of the abscess 
was earned out next day through a dural openmg postenor to 
the smus Recovery was imeventful 

Case V. — John H , aged twelve, had a historj’’ of chrome ear 
discharge with a mastoidectomy a few weeks previous to his 
last hospitalization, which occurred June 20, 1927, follow- 
mg an exacerbation of head pams, nausea and vomitmg The 
mastoid wound was reopened and mastoid granulations were 
removed No improvement Seen July 5, 1927, m consultation 
with Dr J B Potts, the patient was found very weak, but with 
clear sensonum, complamed of severe headache, temperature 
98° F , pulse 52, retmal vessels dilated, no papilledema, visual 
Adds normal, horizontal and vertical nystagmus present, nght 
lateral deviation poorly earned out, hypalgesia of the nght face, 
nght facial weakness of penpheral type, hand gnps equal, 
adiadokokmesis, present on nght side, absent on left, ataxia 
with nght heel-knee test, sensation normal, upper and lower 
limbs, reflexes aU normal 

With this history and symptoms as rdated, a diagnosis of 
abscess of the nght cerebellar hemisphere was clearl}’- mdicated 
Operation revealed an abscess cavity upon exploratorj' pimcture 
of the cerebellum, below and postenor to the knee of the lateral 
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sinus Death occurred suddenly on the fifth day with signs of 
respiratory failure 

An autops}' showed a single abscess cavity in the nght 
cerebellum, apparently well drained No meningitis Death 
was probably due to edema and medullarj’^ compression 
The following history illustrates the possibility of confusion 
betu een brain-abscess and tumor 

Case VI — Olga S , aged twenty-five, had suffered from a 
nght-sided headache for three and one-half months, her left eat 
had discharged smce the age of eight, a mastoid operation was 
performed two and one-half months pnor to my examination, 
mfluenza six weeks later, with recurrent headache, vomitmg, and 
slight fever smce When examined she was found m a comatose 
condition, there were present papilledema of from 1 to 2 
diopters elevation, right more than left, vertical and lateral 
nystagmus, weakness, left sixth nerve, nght fac’al weakness of 
cortical type, awkwardness and ataxia of right hand, all sensory 
findmgs normal, knee-jerks absent, ankle-jerks, right present, 
left absent, Babmski negative, nght and left, pulse 70 to 80, 
temperature 98° F , respiration 26 

Prease exammation was impossible owmg to the degree of 
coma but a diagnosis of cerebellar abscess, presumably left- 
sided, was made, based upon the history of left otitis media, 
mastoidectomy, nystagmus, ataxia, and sixth nerve weakness 
The comatose condition was attnbuted to an mtemal hydro- 
cephalus, due to blockmg of the cerebrospmal fluid arculation 
by displacement of the cerebellar mass 

A bilateral suboccipital decompressive operation was earned 
out with exposure of both heimspheres Puncture on both sides 
failed to reveal an abscess Followmg the operation the pa- 
tient’s sensonum became clear, and her headache improved 
After a varjung course she was dismissed two months later, 
improved, but showing a tremor of the left arm, nystagmus, 
dysarthna, occasional headache, and a double optic neuntis of 
1 diopter elevation 

Two and a half months later she was readnutted to the 
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hospital with her condition much worse She presented bulgmg 
of the left ocapital region, a dear sensoniun, nystagmus, dys- 
arthna, waiing tremor of the right arm, ataxia marked on 
finger nose test, power of hand grips fair and equal, sensation 
normal, abdominal reflexes, nght absent, left present, power 
of limbs fair and equal ataxia present equally on both sides 
sensation normal, knee-jerks and ankle-jerks aU present, Babmski 
absent, right and left, donus absent, papilledema of both disks 
of 3 to 4 diopters, temperature 9S® F pulse 84, respiration IS 

The impression received m \Tew of the preiious negatiie 
cerebellar puncture was that of a cerebellar ghoma Operation 
was thought madiisable Death occurred six weeks later An 
autopsj’’ showed an abscess of the left cerebellar henusphere 

In this case the localization of the lesion was recognized as 
cerebellar There was some doubt as to which side was mvolved 
owmg to the predoimnance of the ataxia on the nght side The 
nature of the horizontal nystagmus m this case was of no local- 
izmg \-alue as it is m so many cases of unilateral cerebellar 
lesion where deiaation of the eyes to the side of the lesion causes 
a slow, coarse nystagmus, while deiiation to the health)' side 
produces a rapid rhythmic movement of the normal physiologic 
tjpe It was fdt that the nght faaal weakness of cortical tj-pe, 
together with the absence of the nght abdommal reflex mdi- 
cated a pressure upon the p)T:amidal tract above the decussation 
and was, therefore, a further e^'ldence of a left-sided lesion 

Our failure to operate a second time or at least to puncture 
the bulgmg left cerebellar hemisphere through the decompression 
aperture, because of the former failure to find abscess at the 
preinous operation, was an error of j'udgment The case sen es 
as a lesson that dimcal mdications should be followed eien 
though former operative procedures apparently discount rlimml 
deductions 

Accordmg to statistics quoted by Oppenheim and Lewan- 
dowsky, otitic bram abscesses represent about one-half of the 
total number of bram abscesses The ratio of madence of bram 
abscess m acute and chrome suppuratn e ear disease is as 1 to 4 
(Heimann) 
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The diagaosis of otitic brain abscess is based upon the his- 
tory of an ear infection and upon general and local symptoms 
Symptoms — ^The general symptoms, m order of importance, 
are headache, vomiting, disturbances of consaousness, slow pulse, 
optic neuritis, fever and convulsions 

Headache is one of the earhest symptoms markmg the onset 
of mtracranial comphcations It is often unilateral on the side 
of the lesion It may vary greatly m mtensity, but is rarel} 
absent It may be assoaated with local tenderness of the tem- 
poral or ocapital regions 

Vomitmg m the course of a nuddle-ear infection is a sign of 
the gravest significance m the absence of labyrinthine disease 
In temporosphenoidal abscess it may be mfrequent and even 
absent, but m cerebellar abscess it is often very persistent and 
troublesome It is to be recognized that it may mark the onset 
of an acute general septic menmgitis, of a locahzed extradural 
or intramerungeal abscess, or of a non-suppurative menmgitis or 
serous memngitis 

Cloudmg of consaousness, mental hebetude, apathy, and 
stupor are states sigmficant of cerebral abscess as opposed to a 
cerebellar localization, but as m the third case of cerebellar 
abscess described, marked stupor may develop from a secondarj 
internal hydrocephalus In temporal lobe abscesses “dreamy 
states” are not uncommon 

Slow pulse IS a common sign of increased mtracranial pres- 
sure It IS not always present or it is only present intermittently 
For this reason, frequent pulse records should be made in sus- 
pected cases ^Tien present it is a sign of great importance 
Optic neuntis and papilledema are said by most authorities 
to be far less frequent than m cases of brain tumor It has been 
my expenence to see papilledema in at least 60 per cent of 
my cases Oppenheim quotes Ohada as notmg nerve head 
changes in two-thirds of a senes of 46 cases 

Fever is a symptom of uncertain frequency Its presence 
accompanjung s 3 miptoms of cerebral compression is significant 
of bram abscess As a rule, the nse of temperature is slight, 
rarely exceedmg 101" F , and averaging 99" to 100" F The 
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leukocyte couat m an uncomplicated brain abscess subsequent 
to the mitial stage of localization m the bram is rarely high, 
frequently not esceedmg 10 000 

Comnilsions m otitic bram abscess are also rare WTien pres- 
ent they are valuable agns of cerebral involvement 

WTien the above general symptoms, or at least the first 
three, are present, together with a historv of suppurative ear 
disease, the diagnosis of bram abscess is justified and immediate 
surgical mten^ention is imperative The next step is that of 
localization 

In an anatomical sense the localization depends on the path- 
waj’- of the septic mvasion Disease of the tegmen and of the 
upper cells of the mastoid tend to localize the abscess m the 
temporal lobe Septic processes, mx'^dmg the labjumith or the 
penlabyxmthme bony cells or the lower cells of the mastoid, de- 
tennme a cerebellar localization In both mstances, the march 
of the mfection mto the subcortical tissue takes place through 
a local memngitis or through a retrograde thrombophlebitis or 
pemascuhtis 

Climcally, the differentiation between temporal and cerebel- 
lar abscess is generally easy though, at tunes, all signs seem to 
fail and diagnosis is extremely difficult 

A general rule apphcable to tumor is of service here Cerebral 
abscess or tumor causes earlv mental sjouptoms and late cranial 
nerve signs, cerebellar abscess or tumor results m earty and 
pronounced cramal ner^e symiptoms and late mental mvolve- 
ment 

Temporal lobe abscess is marked by*^ mental symptoms such 
as sluggishness or torpor, dreamy states and, m left-sided cases, 
by' some aphasic syndrome of the sensory' tyqie 

Hemianopia when present is a conclusive sign of temporal 
lobe abscess Contralateral faaal weakness of cortical tyqie, 
either alone or accompamed with motor or sensory loss of the 
arm and leg, is further evidence 

Dilation of the homolateral pupil, and weakness of the ex- 
ternal rectus as m Case II, are to be watched for as mdicatmg 
compression of the third and sixth nen'es at the base 
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Cerebellar abscess reveals its presence through symptoms 
either of labjTinthme or of cerebellar dysfunction 

The lab3rrinthme or vestibular symptoms are vertigo, njs 
tagmus, past-pomtmg, and fallmg These s3nnptoms may be 
present m peripheral lab3Tmthme disease, and are to be differen 
tiated then from the same symptoms due to central disease 

Barany, m his studies of labyrmthme function has distin- 
gmshed between purely labyrnnthine symptoms and those due 
to lesions of the central vestibular connections in the bram-stem 
The presence of a coarse irregular nystagmus is always central, 
a persistent vertical nystagmus is generally central, spontaneous 
nystagmus that persists and does not rapidly improve is also 
central m origm Vertigo and a tendency to fall, wbch is 
progressne, is central, in contradistinction to the vertico and 
forced movements of an acute labyrmthme disease which are 
of transitory' nature Eggleston, m his work Bram Abscess 
IS mchned to stress the unreliabihty of past-pointmg and falling 
symptoms as of diagnostic value m brain abscess He empha- 
sizes the loss of reactability on the part of the vertical canals to 
the caloric test as an early diagnostic sign of increased mtra- 
cranial pressure, and so of marked value m the early diagnosis 
of cerebellar abscess In cases of brain abscess lateral deviation 
of the eyes, due to unopposed vestibular pull, is mdicative of 
cerebellar abscess 

The most frequent signs of cerebellar asymergia, due to 
brain abscess, are homolateral adiadokokmesis, and ataxia of 
the cerebellar type shorni m the finger-nose and heel-knee tests 
The ataxia is unchanged whether the eyes are open or shut 
Where there is pronounced cerebellar displacement the ataxia 
may be bilateral The gait of the cerebellar ataxic patient is 
carried out with legs wide apart, and is of the drunken tjTie 
While the patient may tend to deviate to the side of the abscess, 
compensatory mechanisms may produce swaying to the opposite 
side 

Accompanymg symiptoms may pomt to involvement of the 
contents of the posterior fossa Peripheral faaal weakness, 
hypesthesia of fifth nerve distnbution with loss of the corneal 
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reflex, dj’sarthna due to asjmergia of the arbculatoij' move- 
ments, when present smgly or m combination, are of great hdp 
m the diagnosis of cerebellar localization 

A ngid neck is often a sign of severe subtentonal or postenor 
fossa pressure, and then does not mdicate menmgitis 

Differential Diagnosis — the presence of signs of mtra- 
cramal mvolvement accompanjnng an acute or chrome purulent 
otitis mecha, we should keep m mmd the possibihtj' of cxinfusion 
between bram abscess and labyrmthitis, septic menmgitis, 
extradural abscess, and serous menmgitis 

I have ahead}’’ discussed the difference between the ^•mptoms 
due to lab3Tinth disease and those due to lesions of the central 
^estlbular mechamsms m cerebellar abscess I will only re- 
emphasize the fact that a coarse, arhj'thimc nj’stagmus or a 
marked ^ertlcal or diagonal n5*stagmus would mdicate abscess 
and not labjumthitis 

A general septic menmgitis is, as a rule, distinguished bj’ 
the high fever, rapid pulse, delirium, ngid neck assoaated with 
motor unrest, Kermg sign, its acute onset and rapidl}- progressmg 
course, and finally by lumbar puncture, showmg a purulent 
flmd and micro-organisms It is m3' impression, based upon 
obser\ ation, that it is possible to have, m assoaation -with septic 
infection of the paranasal smuses or the mastoid, a efloud}* 
flmd of moderate degree with pol3Tiuclear cells and even ■vnth 
bactena which clears up upon dramage of the ongmal source 
of mfection It is doubtless a matter of virulence and mdividual 
resistance 

Ha\-mg m mmd several fatal cases of acute septic menmgitis, 
deielopmg withm a ^eI3' few weeks after the onset of the ear 
mfection and duimg local or conser\'ative treatment, the ad- 
visabiht}’’ of eml}' mastoidectom}' has been ver}' forabty im- 
pressed upon me The danger hes m dela}* 

Extradural abscess compheatmg mastoiditis may at times 
produce signs suggestive of bram abscess There ma}' be slow 
pulse, torpor, vomitmg and severe headache but, as a rule, 
locahzmg ^Tnptoms are not m evidence, and the abscess is 
discovered m the course of the mastoidectom}' 

\OL. 12 — 27 
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Lateral smus thrombosis with its severe chills, high remitting 
fever, its sweats, positive blood-cultures, is hardly to be con- 
sidered as a neurologic complication and is mentioned here only 
because at times cerebral symptoms suggestive of abscess ma) 
be present, which subside following successful hgation of the 
jugular vem and opening of the sinus 

The most mterestmg and yet deceptive complication of septic 
otitis media, exclusive of brain abscess, is serous meningitis 
Serous menmgitis or aseptic non-purulent arachnoiditis is a 
condition that may develop m the course of vanous mfectious 
diseases such as whooping-cough, measles, influenza, after trauma 
and even m association with dental focal infection, as in two cases 
that I have observed It is to be found also in connection with 
paranasal sinusitis, and often as a result of septic otitis media 
and mastoiditis It may vary in intensity from mild foims in 
which the only symiptoms may be moderate headache, a shght 
neck ngidity and a sixth nerve palsy as in Gradenigo’s syndrome, 
to a condition marked by severe headache, stupor, choked 
disks, and objective signs indicating either temporal lobe or 
cerebellar abscess The pleasmg feature about this disease is 
that the symptoms disappear following removal of the septic 
focus, or following repeated lumbar punctures 

A recent case referred to me by Dr E H Dwyer of Gordon, 
Nebraska, illustrates a more severe type and the happy result 
which follows surgical treatment 

Katherine H , aged eleven, seen first on March 31, 1927 There 
was a history of a recurrent discharging ear since the age of 
three A month previously there was a renewed discharge, fol- 
lowed by nght temporal and supraorbital pain, diplopia, and 
headache Vomitmg occurred at times There was a gradual 
development of weakness in the left leg, pain m the nud-dorsal 
region, and difliculty m starting unnation The child was dull 
and looked very ill 

Exammation revealed temperature 99“ F , pulse 120, respi- 
ration 20, a nght sixth nerve palsy, photophobia of the nght 
eye, bilateral papilledema of 3 diopters, tenderness over the 
nght an tenor temporal region, moderate neck ngidity, visual 
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fields normal, partial deafness, right, the other cranial ners’es 
normal 

The upper ex tre mities vrere normal m all respects Hoff- 
man reflex absent. The left abdominal reflexes were markedly 
dunmished Both lower extremities were weak the left more 
than the nght; knee-jerks and ankle-jerks were absent on 
both sides 

Babmski agn absent, nght and left The Kermg sign was 
negative, and ataxia was absent Sensation was normal m all 
forms 

A preoperative diagnosis of nght temporal lobe abscess was 
made The possibflity of a serous menmgitis was conadered 
because of the loss of both knee-jerks and ankle-jerks, a aunp- 
tom that I have found repeatedly m cases of serous meningitis 
where the high intracramal pressure has been conducted hj-dro- 
statically to the lumbar dural sac, apparentl}* blocking the 
tendon reflexes bj* contmued pressure upon the motor roots at 
their pomt of exit from the dural sac 

A radical mastoidectom}" was performed by Dr J B Potts, 
and the temporal lobe was explored by puncture No abscess 
was found Steady lmpro^ement followed the operation and 
the patient was out of bed on the mnth day By April 23d the 
patient was up and about, feelmg well There was no head- 
ache, no temporal tenderness the left disk was flat the nght 
still showed some blumng The external rectus palsj* had dis- 
appeared the abdormnal reflexes were prompt and equal on both 
sides, and the knee- and ankle-jerks were also prompt and equal 
The patient was dismissed April 25th with a final diagnosis 
of serous meningitis secondary* to chrome mastoid A letter 
from the father rune months later reported the child active 
and well 

Another case suggestmg a localized postenor fossa arach- 
noiditis, was that of a woman, a patient of Dr J B Potts, who, 
following two mastoid operations on the left ear complamed of 
numbness of the left side of the face and tongue, nausea, con- 
tmued retching and ^ertlgo There was no other endence of 
cerebellar dj-sfunction There was defimte hj^pesthesia and 
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hypalgesia in the distribution of the left fifth nerve The eye- 
grounds were normal Temperature 98 8“ F , pulse 84, respua- 
tion 20 Lumbar puncture showed a pressure of 6 nun , a 
clear fluid, and no cells A cerebellar abscess or a localized 
meningitis of the left pontocerebellar angle region were thought 
probable and exploration was advised through the mastoid 
wound 

When the dura was nicked posterior to the knee of tlie 
lateral sinus, a spurt of straw-colored flmd occurred, which 
was followed shortly by clear fluid Relief of the vomiting fol- 
lowed at once, and the fifth nerve hypesthesia disappeared in 
a week 

This case is still under observation as the patient, a woman, 
of twenty-five, later developed a left-sided functional hemi- 
anesthesia and analgesia, together with diffuse pams over the 
left side of the head The hemianesthesia was cured by a single 
electric treatment, but other functional symptoms remain 
While the possibihty of further organic disease is recogmzcd, 
the development of similar functional symptoms is mentioned 
by Oppenheim as occurring m patients constitutionally pre- 
disposed to psychogenic disorders, and as requiring considera- 
tion m the differential diagnosis of otitic brain abscess * 

Treatment — The treatment of brain abscess is entirely 
surgical Two fundamentally important facts may legitimately 
be stressed by the neurologist First, that an acute or chronic 
suppurative ofitis media is always a senous menace to hfe, omng 
to the danger of septic meningitis, lateral sinus thrombosis or 
brain abscess, second that, in the case of brain abscess, early 
diagnosis, accurate localization, and early operation are the 
main sources of a low mortahty rate 

Prognosis — The prognosis of brain abscess is always grave 
Statistics vary from a recovery rate of 10 per cent to a record 
by Macewen of 18 recoveries out of 19 cases Eagleton gives 

'This patient later developed a t>pical hysterical stupor with which 
were associated terrifying hallucinations This condition lasted ten dajs 
and was followed by amnesia for the episode Hypnosis revealed an adc 
quatc psychogenic cause for the hysterical symptoms Recovery followed 
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a record of 25 per cent recovenes, though he states that his 
results have been better of late inth improved technic Oppen- 
heun and Cassirer collected reports of 206 cases mth a recovery 
rate of 70 per cent m the temporal lobe cases, and of 45 per 
cent m the cerebellar localizations The mortahty rate of 
cerebellar abscess is imiformlj' higher than that of cerebral 
abscess 
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OCULAR COMPLICATIONS OF DIABETES 

The ocular coruplication of diabetes whose occurrence is best 
known is undoubtedly cataract On the whole the importance 
of cataract m diabetes is probably overestimated rather than the 
contrary For while a cataract observed m a diabetic is often 
considered a diabetic cataract, this is by no means alway^s the 
case The inadence of cataract m diabetic patients has been 
vanously estimated Sdmudt-Rnnpler found it m 45 per cent 
of cases, Galezowski m 31 per cent , Rako in 30 per cent , 
Lagrange m 25 per cent , Gradle m 53 71 per cent , and Anderson 
m 16 per cent The vanation depends on what degree of opaaty 
in the lens was considered a cataract, and whether or not the 
pupils were dilated for exammation Gradle, for mstance, ex- 
anuned all his cases with the sht lamp and imder a mydriatic 
WTien we compare with these figures the madence of cataract 
in any large senes of non-diabetic patients at ages abo\ e <'orty. 
It IS seen that the differences are shght Gradle, for example, 
found that between the ages of forty-one and fifty, 34 1 per cent 
of lens opaaties were seen, and between sixty-one and seventy, 
68 4 per cent Barthe found that 96 per cent of all persons over 
sixty had some form of lens opaaty which could be seen with 
the sht lamp Anderson, companng 292 diabetics with 900 
non-diabetics, found a shght difference in favor of the diabetics 
m only one age group, fifty-one to sixtj’-, while between sixty and 
eighty, cataract was more frequent among non-diabetics In 
most diabetics over forty, the cataract is mdistmgmshable 
dimcally from ordmary senile cataract Thus, considenng the 
large number of cases of diabetes m patients over forty, we 
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must expect a certain number of cataracts to occur, and will 
hardly call a cataract a true diabetic cataract unless it con- 
forms to the tvpe occasionally seen m younger diabetics, m 
whom cataract from natural causes is rare In the ordinary 
case of cataract occurring m a diabetic, the problem is purel) 
one of treatment, the deasion when to operate and what meas- 
ures of pre- and post-operative care are necessary w’hich would 
not be called for m operation upon a non-diabetic patient MTiile 
m the preaseptic days the well-knowm lowered resistance of 
diabetics to mfection made some operators refuse to operate on 
them, with modem aseptic technic and ordinary care to free 
the conjunctival sac from mfectious organisms, the operation 
IS attended wnth very' httle more nsk than in a non-diabetic 
Still, most operators prefer to have their patients made sugar- 
free if possible, or at least to have the amount of sugar reduced 
to an amount not over 1 per cent With the use of insulin, this 
reqmres less time than formerly, but the patient should be 
given enough insuhn after the operation to maintain control 
of the condition 

\^Tiere the above care has been given, the outcome of opera- 
tion has, m my experience, been favorable There is a httle 
more tendency to inflammation when, as often occurs, cortex 
IS left withm the ej^e Also, one may^ be disappointed in the 
result of an uneventful cataract operation on a diabetic, by 
reason of central retmitis which could not be diagnosed before 
removal of the cataract Mrs M , aged fifty-six, showed 1 per 
cent of sugar and this w'as reduced to a trace before operation, 
by diet After the operation it rose to 1 2 per cent , but dis- 
appeared m three days After a smooth extraction and un- 
eventful postoperative recovery', xusion could only be brought 
up to 8/200, and opthalmoscopic exammation revealed the 
presence of a large area of W'hite exudate in the macular region, 
wuth several fresh hemorrhages around it 1 have seen one 
postoperative hemorrhage, but have not seen an eye lost by 
purulent mfection after cataract operation in a diabetic Neither 
have I seen aadosis or any other serious comphcation in the 
general condition of a diabetic as the result of a cataract operation 
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WTiat may be called true diabetic cataract is characterized 
by the appearance of flmd vacuoles under the capsules of both 
lenses, which progresses rapidl}’- to complete opaaty m periods 
of a few weeks to six months This ma^- occur at any age, from 
that of ele^en months, as reported bj' ^lajor and Curran 
Cradle saw a course in three of his patients, all over fifty, which 
suggested that the\* were true diabetic cataracts In his cases, 
and in others reported, the blood-sugar was no higher than m 
many cases which did not develop cataract, bemg less than 
200 mg m 2 cases, so that it is evidently not simplj* the pres- 
ence of sugar m the blood and mtra-ocular fimds which causes 
the cataract Schnyder, who exammed 59 diabetics with the 
sht lamp, found one one case which he considered to show true 
cataracts This was a woman of thirtj'-three, with severe 
diabetes, who developed durmg five months numerous vacuoles 
and water fissures under the anterior and postenor capsules, the 
picture of which, as seen with the sht lamp, he considered char- 
actenstic of diabetic cataract 

A condition which is aUied to diabetic cataract and which 
throws some hght on its pathogenesis is the occurrence of 
remarkable changes m refraction durmg the course of diabetes 
Duke-Elder has descnbed 3 such cases, m which the changes 
m blood-sugar were recorded at the time of the refractive dianges 
One case, with a \ery high blood-sugar, developed myopia of 
o\ er 13 diopters m each ej e shortty before death Two other 
cases de^ eloped hj-peropia of over 5 diopters when the blood- 
sugar was brought down from a high to a low level under treat- 
ment WTien the sugar was allowed to go up, the hj-peropia 
almost disappeared, to reappear again when treatment was re- 
newed and remain imtil some time after a normal blood-sugar 
had been established Schnyder reports 1 case of myopia de- 
^ elopmg m his senes, and Duke-Elder found 45 cases of refracti\ e 
changes reported m the hterature He explams them as due to 
disturbances m the content of the blood caused by the changes m 
blood-sugar WTien this becomes suddenly high, the osmotic 
pressure of the blood becomes low through the pourmg of flmd 
into the blood from the tissues, and the loss of sodium chlond 
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from the blood This flvud of low osmotic pressure is able to 
penetrate the lens capsule, causmg the lens to swell, with r^ 
sultmg myopia If enough flmd collects m the lens, pennanenl 
changes m the form of cataract develop If the blood-sugar is 
lowered before this occurs, the lens gives up water and becomes 
flatter than normal, with resultmg hyperopia I have seen 
two cases of mcreased hyperopia m diabetes, one of which had 
been refracted a 5 ''ear before, so that an actual mcrease of 2 
diopters m the h 3 T)eropia of each eye could be demonstrated 
These cases w'ere seen m office practice and blood-sugar findings 
were not available, but both were bemg treated, and presumablj 
the blood-sugar had been reduced 

Changes m the mtra-ocular tension occasionally occur in 
diabetes A feiv cases of glaucoma occur, usually as the result 
of a vascular lesion and accompanied by hemorrhages In 
severe cases, with high blood-sugar and acidosis, hypotony is 
the rule, the globes becommg very soft m the terminal stages 
This IS probably due to loss of fluid from the aqueous and ^^treou5 
m an attempt to dilute the hypertonic blood 

Much more important than any of the changes that have 
been descnbed are the retmal changes, the retmitis of diabetes 
This occurs m over 20 pier cent of diabetics (Schmidt-Rimpler 
23 per cent, Galezowski 21 per cent, Kako 23 5 per cent, 
Lagrange 36 5 per cent , Gradle 21 96 per cent , Anderson 
52 per cent , Schnyder 28 per cent ) It is important because it 
senously mterferes with \asion m some cases, and because, 
naturally, it is not amenable to surgical treatment 

Two tjqjes of lesion are seen, often together, white patches 
which are usually small and smgle or m small groups, not tend- 
ing to become confluent m large masses hke the white spots of 
albuminunc retinitis, and hemorrhages The white spots arc 
seldom arranged m a star-figure around the macula, as in al- 
buminuric retmibs, but are frequently seen in the central region, 
and around the nerve 

The hemorrhages are found m all parts of the retina, but 
are most frequent along the large vessels not far from the nei^'e 
Occasionally hemorrhages mto the vitreous occur, producing the 
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picture of retinitis proliferans, and there seems to be more 
tendency for this to occur than in the hemorrhages of nephntic 
or artenosderotic ongm Nearl}' always both hemorrhages 
and patches of exudate are seen m the same eye The extent 
to which vision is mterfered with depends on whether or not 
the central area is involved In an ophthalmologic practice, it 
IS usual for this area to be involved m one or both eyes, as the 
patients only come m for observation when this occurs Thus 
m a senes of 15 office cases, vision was 20/50 and 20/100, 20/200 
and 20/20, 3/200 and 1/200, 20/200 and 20/50, 20/100 and 
6/200, 20/70 and 20/30, 20/100 and 20/100, 20/70 and 8/200, 
20/100 and 20/200, 8/200 and 20/50, 20/70 and 20/30, 20/200 
and 6/200, 20/30 and 7/200, countmg fingers and 2/200, 20/40 
and 20/200 Thus, all but two were able to get about fairly 
well, w'hile five were unable to read, and two were rendered 
practically helpless from poor sight Most of these patients 
had known of their diabetes for four to twel\e years, and the 
retmitis must, m most cases, have existed for a considerable 
tune before exammation 

The question of the relation between diabetic retimtis and 
the frequent renal comphcations of diabetes is an mterestmg 
one Wagener and Wilder, m 1920, reported on 44 cases of 
diabetic retimtis seen among 300 diabetics at the Mayo Chmc 
Retimtis was not seen m the severe forms of pure diabetes, but 
always m mild, easily controlled cases, with some evidence of 
vascular disease They descnbe a type of retimtis characterized 
by superfiaal flame-shaped hemorrhages which was seen m 
9 cases with more severe vascular and renal comphcations 
They believe so-called diabetic retimtis is due to arteriosclerosis, 
but modified by the presence of diabetes to a form which is 
distmgmshable ophthahnoscopicaUy from ordmary arteno- 
sderotic retimtis Complete kidney functional tests were not 
made in most of these cases, the blood-pressure was over 150 
in only 11, and the authors do not state on what they based 
their opimon that all had vascular disease Since this report, 
Amencan ophthalmologists may have been mdmed even to 
doubt the existence of pure diabetic retmitis, and m France, 



428 


SAN50RD R GIErOlU) 


Beauvieu and Fesme came to much the same conclusion A 
recent report by Lo Russo, however, on careful examination of 
26 cases of diabetic retmitis, does not agree with these findings 
He found 9 cases with changes m renal function and m the 
cardio-vascular system, 5 with h 3 ^ertension, 5 with increased 
total nitrogen, but normal Ambard’s constant, and 5 without 
any comphcation of the diabetes, and hence cases of pure dia 
betic retmitis My senes of ofidce cases does not throw much 
hght on this pomt, as only tests for unnary sugar and albumin 
were made m the office, and findings on other tests of renal 
function which were made by their family physiaans awaj 
from Omaha are not m most cases accessible^r 

A t 5 Tncal case of diabetes comphcated by mterstitial nephntis 
IS that of Mrs K , aged sixty-four Her vision when first seen 
was right 20/30, left 20/70 Masses of white, fluffy exudate, 
with some fresh hemorrhages were seen m the central areas of 
both retmae, and m the left eye, several small retinal vems were 
occluded Six months later, during which tune she had been 
on systematic treatment, mcludmg the use of msuhn, nsion 
was reduced to right 20/40, left 20/100, the fundus picture 
remaming about the same After another year of rather inter- 
mittent treatment, Msion was right 20/100 and left 20/200, and 
there w'ere new masses of exudate m the macular regions, with 
a blurrmg of the nerve borders, a picture not unhke the neuro- 
retmitis of albummunc retmitis At this tune the urme w'as 
loaded with sugar, and tested 1 -f for albumin Systohc blood- 
pressure was 220 Another case, illustratmg what may happen 
m cases comphcated by hj’pertension, is that of Mrs B , aged 
sixty-four, who has a systohc blood-pressure of 200 and urine 
negative for albumin She came m with a thrombosis of several 
small branches of the central retmal vem in the left eye, and 
vision reduced to 7/200 m this eye After three months of 
treatment, indudmg msuhn, some of these vessels became 
patent, the hemorrhages were absorbed, and \asion increased to 
20/50 After another three months, most of which time she 
was sugar free, the retmal arteries became ver^' small, and 
secondarj' atroph}’ of the nerve occurred, cutting dowm the 
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nsual fidd and reducing the ^^slon to 7/200 In the other 
eye, which showed a typical punctuate central retinitis, vision 
has remained 20/30, and no vascular lesions have devdoped 
The rapid loss of vision m these comphcated cases is in 
contrast to the usual course in those without definite reno- 
vascular lesions, m which useful or even good vision maj' be 
retamed for years, as long as thirty' years m one of Lo Russo’s 
cases It IS true that most cases occur m patients past the 
age of fifty, m whom artenosclerosis cannot be ruled out Knapp 
states that retimtis occurs almost evdusivdy m old age, and 
Callus, who examined 76 young soldiers with diabetes, found 
only one case of retmitis, in a man who had had diabetes for 
twenty years All of my cases were o\er fifty years of age 
Grafe, m a senes of SO cases of retmitis among 600 cases of 
diabetes, found that most showed hj^pertension, the a\erage 
blood-pressure bemg 170 The average hfe of these patients 
after retmitis was discovered was seven years, and other authors 
agree that the prognosis for hfe, as well as for vision, is much 
better m these cases than m those of albummunc retimtis In 
a senes of 48 cases of diabetic retimtis reported by Nettleship, 
two-thirds hved more than two y'ears, while two- thirds of his 
cases of albummunc retimtis died m one year In other words, 
the presence of retmitis m a diabetic does not mdicate a par- 
ticularly grave prognosis, probably no graver than the other 
signs of diabetes would mdicate, while albummunc retmitis seen 
m a nephntic pomts to an expectation of hfe not longer than 
two or three years, and often less than a year This difference 
m prognosis both as to hfe and \’ision is one of the important 
thmgs to be gamed from a careful ophthalmoscopic exammation 
by one who has both conditions well m mmd It must be re- 
membered that the prognosis m artenosderotic retmitis, which 
must be distmguished from albummunc retmitis, is as favorable 
as that of diabetic retmitis, and, m my expenence, the prognosis 
for vision is shghtly more so WTiether or not we heheve with 
Wagener and Wilder that the retmitis of diabetes is alway's due 
to arteriosclerosis, and it must be remembered that there are 
some cases W'hich show no other signs of v'ascular disease, it is 
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true that it occurs nearly always at the age of vascular degencra 
tion, and that its lesions are the result of changes in the per 
meability of the retinal vessels, similar to those which cause 
arteriosclerotic retinitis It has been my experience to see 
arteriosclerotic retinitis m a fair number of patients showing a 
normal blood-pressure and no other signs of generalized arteno 
sclerosis, and since retinitis only occurs in about one-fifth ol 
diabetics, it is possible that it affects only those persons who 
have abnormal retinal vessels It must be remembered that the 
retinal vessels are the only ones which can be observed under 
such favorable conditions, so that similar changes may he 
occurring about the vessels in other parts of the body, without 
giving us any evidence of their presence Some comparisons 
between retinal vascular lesions and the condition of the vessels 
of the nail-bed as seen by capillary microscopy, have been 
made by Scheerer, and it would be interesting to have such 
observations in cases of diabetic retinitis 

SUMMARY 

1 True diabetic cataract may occur, but is rare, while senile 
cataract occurring in the diabetic is common and does not 
differ from cataract m the non -diabetic 

2 With a little preoperative care to reduce the unnary sugar 
to the minimum, operation in these cases is not attended bv 
any great nsk 

3 Cataract, and rapid changes in refraction occurring m 
diabetes, are probably the result of changes in the osmotic 
pressure of the blood 

4 Retinitis occurs chiefly in diabetics past the age of fiftyj 
often wth renal or vascular complications, but also without any 
signs of these It may be the only sign of an abnormal condition 
of the vessels in these patients 

5 The prognosis for life and vision is relative good in diabetic 
retinitis in contrast to that in albuminuric retinitis 
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DISTURBANCES IN GROWTH 

tf the stud}' of the growth and development of an orgamsm 
two mam phases must be considered, namely, the study of the 
substances taken mto the orgamsm and utilized for tissue pro- 
duction, and the study of the mechamsm through which this 
utilization IS accomplished In other words, we must study 
food m its mamfold aspects, and we must mvestigate the metabo- 
hsm and aU of the factors which influence it 

A vast amount of work has been done m the study of food 
m the last few decades The importance of properly balanced 
diet, of diets suflaaent m calones, m mtamms, and m certam 
essential ammo-aads, has been emphasized contmually m all 
recent works upon nutrition Notwithstandmg all of the pro- 
ductive mvestigation along this Ime, there is still a great field 
for work upon this phase of the subject 

The study of the second diAision of the subject leads to 
many apparently diverse subjects such as the chenustry of 
metabolism, the r61e of hght m growth, the phA'siology and 
pathology of the glands of mtemal secretion, the relationship 
of disease to the metabohsm of growth, and the influence of 
heredity All of these have been the subjects of mtensiAe 
mvestigation, and a great deal of mformation has resulted 
In presentmg these 3 cases I wish to illustrate some interest- 
mg t}'pes of the second subdi\usion mentioned Hastmgs 
Gilford, m his Huntenan Lectures of 1914, gives a comprehen- 
si\e discussion of defects of growth He diAudes growth or 
development defects mto three mam groups 

First Cases m which there is defect m nutation without 
defect m development This group mcludes those of congemtal 
\oi. 12 — 2S 433 
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type, such as prematunty, congemtal organic defects, mal- 
nutrition, due to mtra-uterme disease or toxemia, and cases of 
acquired tjrpe due to poorly balanced diet, poor hygienic sur- 
roundmgs, and to infectious diseases The charactenstic of this 
group IS the loss of weight and nutritional disturbances of 
vanous organs, the development of the child being normal or 
slightly subnormal for age 

Second Cases in which there are defects of growth mthout 
defect in nutrition or development These are cases of dwarfism 
The patient is much smaller than the average, but show's normal 
nutrition, and the vanous measurements of the head, chest, ab- 
domen, extremities, and so forth, are proportional to the height 
and age 

Third Cases m winch tliere are defects of development, 
usuallj' with correlated defects in growth This group mdudes 
all cases of mfantihsm The characteristic feature is tlie letcn- 
tion by the individual of the developmental characteristics of 
an age-penod precedmg the present age, that is, a patient thirtv 
years of age may show the development of a child of 14, or a 
child of three or four years may show the development of a 
baby of six months or one year This latter group is further 
divided mto 

A Essential (Atehosis) 

1 Sexual 

2 Asexual 
B Symptomatic 

1 Toxic 

2 Correlative 

3 Deprivational 

The cause of atehosis is not known It may be a mutation 
or reversion of type such as frequently manifests itself in other 
waj's among plants and animals 

The second large group, the symptomatic, interests us more 
in the discussion of the cases to follow' 

The toxic group includes all of those cases in which some 
definite etiologic toxin of external origin can be proved Such 
are toxins from growth of fungi or protozoa in the body, from 
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sj'philis, tuberculosis, malaria, typhoid fever, organisms re- 
sponsible for chrome diarrheas of mfanc)^ vanous mfectious 
diseases, and vanous morgamc substances such as lead, mercury, 
and so forth 

The correlatl^e group mdudes all of those m which the 
mfantihsm is due to some hormomc defect This mdudes 
cases of thyroid pitmtary, and pancreatic mfantihsm 

The depnvational group mdudes those m which there is an 
msuffiaency of food, as a whole, or of certam specific growth 
substances 

The first 2 cases to be presented bdong to the correlative group 
Case I — S , aged eight years 

Famtiy Htslory — ^The father and mother are hvmg and 
well There are two older children and one younger, all normal 
Past History — XIp until two years of age the patient was 
apparently normal m every way At this time she became \ erj' 
imtable Three weeks after the onset of the imtabihty she 
de\ doped an excessive thirst, awakenmg at frequent mtenals 
durmg the mght and askmg for water The urme also mcreased 
markedly m amount She first came imder mj' observation at 
that tune, and the promment symptoms were polyuna, polj dipsia, 
anorexia, loss of weight and marked imtabihty 

Physical Examinalioii — (-^ge, two years ) The child is pale 
and undemounshed The skm is drj', scaly, and somewhat 
thickened The hair is moderately coarse and dry The throat 
IS normal There is no cer\-ical ademtis 

The costochondral junctions are shghtly enlarged Hamson’s 
g^oo^e IS present The lungs are normal The apex of the 
heart is m the sixth mterspace, about 1 5 cm to the nght of 
the nipple hne There is a systohe murmur heard best at the 
apex, and transmitted throughout the precordium There is no 
arhythmia and no accentuation of tones 

The abdomen is not distended The hver is 3 cm bdow 
the costal margm The spleen is not palpable There are no 
masses and there is no tenderness 

No abnormahties of the reflexes are noted 
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Laboratory Findings — ^The red blood-cell count is 6,000,000, 
the white blood-cell count is 28,000, neutrophiles, 68 per cent , 
small lymphocytes, 16 per cent , large lymphocytes, 12 per cent , 
transitionals, 3 per cent , eosmophiles, 2 per cent , blood-sugar, 
0 07 per cent The Wassermann test is negative The unne 
IS straw-colored, reaction, alkalme, speafic gravity, 1001, 
microscopic, no abnormal elements The von Pirquet is 
negative 

The eye-grounds are normal 

The ji-ray shows the sella turaca to measure 7 mm antero- 
postenorly and S mm horizontally It is clean-cut and smooth 
The antenor and posterior chnoid processes are normal 

The use of the postenor lobe pitmtrm hypodermically re- 
duced the output of unne greatly The effect, however, only 
lasted a few hours A diagnosis of diabetes insipidus was made 
In this case the outstanding features were the excessive thrist 
and excessive unnation Very httle note was made of any 
disturbance in growth, although, of course, the underweight of 
from 3 to 4 pounds was very noticeable During the next 
three years the girl went through attacks of chickenpox, pneu- 
monia, and measles without any noticeable effect upon the 
diabetes msipidus At sue years of age the defect in height 
became noticeable 

Table 1 shows the patient’s height and weight compared 
with normal height and weight for the age, and also a com- 
parison of the patient’s average yearly gam in height and weight 
W’lth the normal This shows not only a w’eight defect, but also 
a failure of growth in height 


TABLE 1 


Age 

Height 

] 

Weight \ 

1 Average jeirl} Rain 

' Height 

1 


J S 

■\x erage 

WL 


A\ enge 

IB 

erage 

6>ears 

7 1 

S • 1 

39 in 

40 

41 

43 in 

45 

47 

RJliW 

ebhi 

mm 

HD 

2 in 

2 

4 111 

I'r 

4lh 

4 
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There are two factors here which may be considered in 
relationship to the growth disturbance 

1 Diabetes msipidus 

2 Chrome cardiac lesion 

The first condition we will discuss after presenting the nest 
case 

The cardiac lesion is probabty of the congemtal tj^pe There 
are no signs of impaired cardiac action such as d}'spnea, hepatic 
enlargement, digestive disorder, edema, cyanosis, anemia, or 
clubbed fingers It does not seem probable, on this account, 
that the cardiac condition can be a very important factor m 
this particular case Congemtal heart-disease is often associ- 
ated with nutritional disturbance, but m practically all of such 
cases there is defimte e\-idence of circulator}' impairment 

The second case is similar m its general picture 

Case n — B , aged three yearn, eight months 

Faviily Hislory — ^The father and mother are hiang and well 
There is one older brother who is normal and somewhat above 
the a\erage m height and weight Both father and brother 
have a a ery mild ichthyosis 

Past History — ^The birth was normal and the baby full 
term He was breast-fed for about two months, but did not 
gam At this time he w as put on a milk formula, but was found 
sensltl^e to cows imlk, developmg a temperature of 104“ to 
105“ F each time a small amount of cow's milk was added 
It was then necessaiy to make up a mixture of sov bean, barle}’ 
water, sugar, and cod-h^e^ oil and then desensitize to cow’s 
milk by gi\'mg mmute quantities and gradually increasmg After 
toleration was estabhshed he gamed slowly At sixteen months 
an excessive thirst and polj-una developed 

Physical E\aminatwn — ^Age, sixteen months The boy was 
bnght and good-natured The skm was dr}’ and had a xer} 
fine scale over entire body The hair was sparse, drx’, and 
moderately coarse 

The head was normal m shape The antenor fontanel was 
open, approximately 4 cm anteropostenorly, and dightly de- 
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pressed The posterior fontanel was closed There in as no 
craniotabes 

The anterior superfiaal cer\ncal glands were slightly en- 
larged on the right side The tliyroid was not enlarged to 
palpation No enlargement of tli 3 fmus could be demonstrated by 
palpation or percussion 

The costochondral junctions were slightly enlarged The 
lower nbs flared out more tlian normal The lungs and heart 
were nonnal 

The abdomen was greatlj' distended and tympanitic The 
liver w as palpable about 4 cm , below' the costal margin The 
spleen w as not palpable There w'ere no masses, and there w'as 
no tenderness The testicles were undescended There was a 
definite h 3 'poplasia of the sexual organs At the present time, 
three 3 ears and eight montlis, tins is still ver 3 ' definite 

The extremities were normal 

Laboratory Findings — The red blood-cell count W’as 4,000,000, 
hemoglobin, 75 per cent , the w'hite blood-cell coimt was 10,000, 
ncutrophiles, 40 per cent , large lymphocytes, 20 per cent , 
small lymphocj'tes, 35 per cent , transitionals, 5 per cent , no 
abnormal cells The urine w'as straw-colored and clear Re- 
action slightly acid Specific gra^^ty, 1 001 , albumin, negative, 
sugar, negative, microscopic, no abnonnal elements The 
Wassermann test was negative 

The i-ra 3 ' examination of chest and hands W'as negative 
The gastro-intestinal tract showed findings suggestive of a 
colitis The sella turcica measured 5 mm vertically by 9 mm 
horizontall 3 ' 

The body measurements and w eight were weight, 14 pounds 
6 ounces, height, 25 inches, circumference of chest, 16} inches, 
circumference of head, 17} inches, length of arm, 10} inches, 
length of leg, 12 inches (anterior superior spine to sole) 

Up to two years of age there w'ere frequent periods of anorexia, 
w'hen it was almost impossible to get lum to take food At 
two 3 'ears of age he was put on a powder of w'hole pituitary 
gland substance 2 gram, and thyroid gland 1/10 gram These 
were given once a da 3 ' at first, and then gradually increased to 
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TABLE 2 


Age 

Height 

Weight- 

Head 

Chest 

I B 

•\%*erage 

J B 

A\emge 

I B 


J B 

A\*enige 

16 mo 

25 in 

HI 

Ulb 6 oz. 

24^x 

174£ in 

I8-4 

164£ig 

ISH 

18 

19 * 

25^2 

26 


14 4 ' 

15 “ 

24JS 

2SH 

1744 " 

194* 

16»4 

194, 

20 “ 

26 


IS “ 

25»J 

1744 * 

194* 

164< " 

191^ 

21 ■■ 

26 


14 

2S»X 

1744 • 

194i 

16»4 •• 

194, 

2 jt 

27JS 


17 “ 14 ■■ 

274, 

18 ** 

19>fi 

17»4 • 

1954 

27 mo 

28’; 


19 *' 7 “ 

29 

1SJ4 • 

19», 

17»£ 


29 “ 
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three tunes a day At the present tune he is taking three pon ders 
a day PreAious to this he had been gi\ en 1/10 gram th 5 'roid ex- 
tract irregularly It produced diarrhea when first taken, and so 
had to be discontmued eveiy few days Smce taking the 
pituitarj'- and thjTOid substances the hair has become softer 
and finer and the skm less drj' The appetite is excellent The 
polyuna has contmued, but is much less severe, and the thirst 
much less The change m the height and weight can be noted m 
Table 2, which gives his measurements from sixteen months up 
to the present time tv\ entj'-eight months, with the a\erage for 
the same age 

The outstandmg features m this case are (1) polyuna and 
polydipsia, (2) anorexia, (3) failure of growth, (4) defimte im- 
provement with pitmtaiy and thjToid gland therapy 

The thud case is somewhat different from the other 2 cases, 
but will be detailed, and then the 3 cases will be discussed 

Case m — B C , aged three years, female Rectal tempera- 
ture 99° F , pulse 112, and respirations 34 

The complamts on entermg the hospital were extreme weak- 
ness and emaaation The famil}" histoiy showed nothmg 
bearmg upon the present case 

Past History — ^The birth was normal She was breast-fed 
until past one year of age Smce then she has been on a mill- 
and general soft diet The devdopment was normal up to one 
year of age She crawled all o%*er and could walk by bnlAmg 
on to chairs and pushmg them ahead of her At one j’ear of 
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age she had an attack of diarrhea, and has had repeated attacks 
since One year ago she had a severe stomatitis at the same 
time that others in the family had measles, but she had no 
skm eruption About three or four months ago there was a 
period durmg which she had profuse sweatmg of the head, day 
and night Five weeks before entenng the hospital she had 
an attack of “sweUing of the face and of the legs below the 
knee ” She was not seen by any physician at this time, so the 
nature of this condition is unknown 

Physical Examination — The patient was pale, emaaated and 
had an expression of discomfort The skin was dry, and hung in 
loose folds about the neck, axilla, and groms The hair was 
scanty and of fine texture The eyelashes were very long The 
head was normal in shape The antenor fontanel was closed 
There was no craniotabes 

There was no thoraac evidence of rachitis The heart and 
lungs were normal 

The abdomen was markedly distended There was a promi- 
nence of the abdominal vems and an umbihcal hernia The 
hver was palpable about 3 or 4 cm below the costal margin 
The spleen was not palpable 

There was an atrophy of the muscles of the extremities 
■The genitaha were normal 

She was very irritable and difficult to work with, but no 
organic defect of the nervous system was noted She could 
talk, using smgle words and occasionally short sentences Her 
memory was excellent, and she understood everything said to 
her She could sit alone, but was unable to stand, crawl, or walk 

Laboratory Findings — The urine occasionally showed a trace 
of albumin, but never anj-^ other abnormahties The red blood- 
cell coimt was 3,150,000, hemoglobm, 70 per cent , the vhite 
blood-cell count was 12,300, the l 3 Tnphocytes predoirunated 
The Wassermann test was negative The von Pirquet test was 
negative 

An TJ-ray examination showed no abnormahties in head or 
chest Gastro-intestmal a.-ray exammation was not made 

Body measurements and weight 
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Patient aee three j ear* 

Venige age three 

Weight 

14 5 lb 

31 21b 

Height 

30 5 m 

35 in 

Circumference of head 

17 m 

19 3 in 

Circumference of chest 

19 in 

20 lin 

Length of arm 

9 5 in 


Length of leg 

10 in 



Treatment and Progress — ^During the first eight weeks 
(August to November) while m the hospital she was put on a 
general diet consisting of milk, cereals, potatoes, eggs, and fruit 
The appetite at tunes w'as vex^’^ poor The diarrhea was inter- 
mittent Toward the latter part of this penod she developed a 
\er> marked tetanj’^ The weight-cune was qmte irregular, but 
showed a drop of 2 pounds from the time of entrance 

On No^ ember 8th, on account of the large amount of neutral 
fat appeanng m the stool, a diet of \ ery low fat with moderately 
high protem and carbohydrate was used This diet consisted 
of skimmed milk, cottage cheese, finelj ground beef or chicken, 
Eiweiss milk well-cooked cereals, and orange juice The weight 
at the beginning of this period CNo\ ember 8th) wras 14 pounds, 
and on December 21st, the end of the penod, it was 12 pounds 
2 ounces The tetany had disappeared There was a reduction 
m the amount of fat m the bowel mo\ ement, but there were still 
penods of diarrhea The general weakness remamed the same 
The third penod was from December 21st to March 15th 
The diet w’as about the same as m the second penod Durmg 
time time the patient was given 2 grams of pancreatm and 
2 grams of bile-salts m salol capsules four times dailj% and 
cod'h^e^ oil, 1 teaspoonful three tunes a day Durmg the 
latter part of the penod the pancreatm and bile salts were 
mcreased to 5 grams three tunes daily The weight December 
21st wras 14 pounds 2 ounces, and on March 15th was 14 pounds 
and 6 ounces There was some improvement mentally, the 
imtabihtj bemg less Physically there was no change except 
for the mcrease m abdommal distention The bile and pan- 
creatm had no effect on the fat excreted, this rangmg from 
5 to 17 per cent of stool It was practically all m the form of 
neutral fat, the stools bemg mvanabty white and oily 
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On March 15tli the patient was put on a diet of dried milk, 
cottage clieese, lean beef, and fruit juices As usual, upon chang- 
ing diets, she refused to take the new food for a few daj's, and 
the weight dropped to 13 pounds and 2 ounces By April 1st 
the weight had increased to 15 pounds It staj^ed at this pomt 
until the 11th At this tune the patient contracted chickenpox 
Immediately followmg the chickcnpo\, with no change in diet, 
she began to gam rapidly, and the w^eight increased at the rate 
of a pound a week Her strength mcreased rapidly and she 
was able, within three weeks, to go around the ward on a “kiddy 
car,” and took an active interest in the playmg of the children 
m the ward 

By May 21st she was on a general diet, and W'as still progress- 
ing She left the hospital on June 10th, with a weight of 24 
pounds 8 ounces, a gam of about 10 pounds in two months 
The bowel movements were more nearly normal in color and 
consistency 

In each of these cases there was a very noticeable defect in 
grow^th as w^ell as m weight 

The only aspects of these cases which we will discuss at the 
present time are etiology, treatment, and prognosis 

Etiology — In Cases I and II the outstanding feature is the 
diabetes msipidus It is generally conceded that this condition 
is due to pituitary gland lesions E B Towne in the discussion 
of pituitary lesions makes the statement, “all children w'ho 
show retarded bodily and sexual development with or wnthout 
adiposity, and espeaally if associated wuth headache or polyuria, 
should be considered pituitary msuffiaency until proven other- 
wise ” Morse says that the e^^dence as to the rfile of the 
pituitary gland in infantilism is conflicting, but that whatever 
evidence there is, seems to point to a hyposecretion of the 
pituitary gland The experimental evidence so far obtained 
seems to mdicate that if underfunction of the anterior lobe 
begins before full stature is attained the bones do not develop 
to the proper size, and some degree of normally proportioned 
dwarfism results Also in these cases there is a failure of develop- 
ment of the external and internal genitaha, resulting in some 
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degree of sexual infantilism Frohlich’s sjTidrome or dj^trophia 
adiposogenitabs is a tj'pe of pituitary infantilism m which 
there is an associated obesitj*, sexual h 5 'poplasia, and mcreased 
sugar tolerance Neither of these cases presented Frohch’s 
syndrome, but undoubtedly the extent to which the anterior 
or posterior lobe is affected, the time m the mdiindual’s hfe m 
which the condition begms, and the dysfimctiomng of other 
glands of mtemal secretion may lead to a great vanetj’ of 
dmical pictures 

In Case II there was rather defimte eindence of thjTroid 
dysfunction such as dryness of the sLm, coarse dry hair, sub- 
normal temperature, and the improvement m these symptoms 
upon the admmistration of th 3 ’roid extract A metabohsm test 
should haie been earned out for further eindence here Dis- 
eases of the thyroid produce stunting of growth and failure of 
deielopment as seen m cretinism and Bnssauds type of m- 
fantihsm The eindence, then, would pomt toward some m- 
volvement of the pitmtaiy gland m both Case I and H, with 
probabh' thj'roid mvolvement also m Case 11 

Case m shows none of the eiidence of mtemal secretion 
djafunction shown m the other 2 cases The dmical picture 
is dear!}' that of mtestmal mfantihsm or cehac disease The 
diagnosis is based upon the foUowmg sj-mptoms, arrest of 
growth with emaaation, anemia, fatigue upon shght exertion, 
abdommal distention, at times diarrhea, and the presence of a 
large amount of fat m the stools 

There ha\e been ^anous eUologic factors given for this 
condition Herter ascribed the condition to the absence of 
normal mtestmal flora and the presence of gram-positive or- 
ganisms m great excess Still behe\ es that there maj- be a real 
connection between scur\y and the de\elopment of cehac dis- 
ease The historj’ of sore mouth m the present case is sugges- 
tive However, smee we do not have an accurate descnption of the 
condition of the mouth and no historj' of petedme or other 
signs of scurvy, we can attach no great importance to this one 
sjTnptom The pecuhanty m this case is the rapid mcrease m 
growth immediatdy after the attack of dmienpox Not m- 


444 


CLTOE MOORE 


frequently we see cases in which there is a sudden marked 
improvement in the general nutntional condition following the 
recovery from some acute mfectious disease That this may be 
due to the activation of some of the glands of internal secretion 
IS one of the possibihties 

Treatment — ^The treatment of the first 2 cases is essentially 
the treatment of the diabetes insipidus In Case I the hypo- 
dermic injection of the extract of the postenor lobe of the 
pituitary gland was tned for about three weeks The amount 
of urme could be very stnkmgly reduced, but after twenty-four 
hours the condition was the same as ever Pituitary extract 
(postenor lobe) was tned by mouth with no noticeable effect 
The treatment eventually consisted of general hygiemc meas- 
ures, moderate restriction of fluid intake, low proteid diet, and 
the giving of the whole pituitary gland and thyroid gland 
substances by mouth 

In Case 11 the results of givmg the pitmtary and thyroid 
seemed to be very effective There was an immediate and 
very defimte improvement Once or twice durmg the past 
year the powders have been discontmued for a short time, and 
there was an increase in thirst and polyuria as well as a failure 
to gam 

In Case III the usual high protem diet and general hj'gienic 
measures used m the treatment of cehac disease were carried 
out, but no effect resulted The condition began to improve 
very suddenly without any change m treatment 

Prognosis — Case I This case was first seen at one year of 
age, and she is now eight years of age She has had chickenpox, 
influenza, measles, pneumonia, and several attacks of upper 
respiratory mfection durmg this time For the last three years 
she has attended school regulaily The polyuna has made a 
defimte improvement, and there has been a lessening of the 
thirst She is still very much imdersize and her present rate 
of development would mdicate that she will probably be always 
undersize 

Case II This baby was first seen at tw'o weeks of age 
He IS now three and a half years old For the last ten months 
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he has been gainmg very rapidlj’- His gain in weight has been 
proportionate!}' greater than his gam m height He is almost 
of the Frohch’s type at present The poljTiria and polydipsia 
show a deaded improvement as do the skin and hair I beheve 
that Case II will gradually develop mto a normal mdl^'ldual 
Case m At the time of passmg out from under observation 
this girl was apparentlj' normal except that her gam m weight 
had been much greater, proportionately, than her gam m height 
Summary — ^Three cases of defects m grow th have been pre- 
sented to illustrate some of the factors, other than food, which 
are of importance Tn o of them were cases of pitmtarj' dysfunc- 
tion and one a case of Herter’s mtestinal mfantihsm 
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PYELONEPHRITIS 

Although the term “p5’ditis” is m common usage, it is the 
consensus of opmion among those mterested m urologic pathology 
that the t erm “pyelonephritis” may be more properly employed, 
m that all evidence is contrary to the conception that pyogenic 
mfection may be exclusively limited to the mucosa of the renal 
pelvis Pyelonephritis is an important subject, met UTth by 
each and every one of us, m general medical practice and m 
the speaalties as well The followmg cases, bnefly summanzed, 
illustrate important pomts bearmg on etiology, diagnosis, and 
treatment 

Symptoms — ^Pyelonephntis may be defined as a pyogenic 
inflammatorj’- process, mvolvmg the mucosa of the peliis and 
the renal substance, occurnng m acute exacerbations and m 
chrome form, and manifested m general by pjoina, bladder 
symptoms, fever, and more or less pam m the fiank Both 
children and adults are affected The amount of pus m the 
urme may show seemingly spontaneous day-to-day I'anation 
Bacteria may also be demonstrated m the urme by microscope 
and culture The most common bladder symptom is frequent 
urination, and with this Narjing degrees of urethral pam and 
burning Pam m the flank may be conspicuous by its absence, 
even durmg acute exacerbations with high temperature and 
gross pyuna The degree of pam depends upon the presence 
or absence of ureteral obstruction More or less tenderness 
in the flank is ordmanlj present durmg acute exacerbations 
Dunng the chrome course of the disease, fever is ordinarily 
absent 
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Case I Clinical Diagnosis of Recurrent, Acute Pyeloneph- 
ntis, Based Upon Fever and Symptoms of Cystitis, and of 
Focal Infection Ongm Cure FoUowmg Tonsillectomy — A girl 
of nineteen ^^as first seen April, 1925, complaimng of frequent 
unnation, and urethral pam and burning during urmation, and 
givmg a history' of onset with chilly sensations and fever (up 
to 102® F ) tn 0 weeks pre\’iouslj’’ There had also been one 
similar attack six months previously, with a duration of two or 
three weeks Other than this, her general health had been good 
She gave no histor}' suggesting chronic nose and throat infec- 
tion, nor had there been pain m the abdomen or in either 
flank 

Physical examination was essentially negative with the e\- 
ception of evidence of chrome tonsillitis The dental examina- 
tion was negative Neither kidney was palpable, nor was there 
anything to be made out by abdominal palpation Temperature 
normal 

The urme obtained by catheter \\as slightly cloudy in the 
gross, and under the nucroscope showed numerous colon-like 
baalli and a moderate number of pus-cells No albumm 

Other than x-ray exanunation, which showed the outhne of 
either kidney normal in size, shape and position, no further 
urological examination w'as considered necessary There was no 
calculus 

The treatment consisted of daily mercurochrome mstillations 
(0 5 per cent 1, and tonsillectomy, earned out two weeks later 
The latter procedure was follow'ed by a temporary flare-up in 
symptoms 

The subsequent course of events has been entirely satisfac- 
tory, smee the patient has remained symptom-free and the 
urme has been clear to date, ox er a penod of almost three years 

Case II Supposed Pyelonephritis found to be Unilateral 
Renal Tuberculosis Cure FoUowmg Nephrectomy — R jM , 
laborer, aged thirty-four, reported January', 1927 complainmg 
chiefly of frequent urmation of sex eral months duration This 
symptom had xaned m intensity and had become worse during 
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past SIS weeks There had also been indefinite dull, aching 
pain, intenmttentlj’’ present m the left flank during the past 
month, and patient had noted blood in the urme upon several 
recent occasions His general health, however, was good There 
was no historj’- of fever, night-sweats, or loss in wei^t, nor was 
his family histor}’- of importance 

General physical examination, mdudmg that of chest and 
abdomen, as well as mspection and palpation of the external 
genitaha, and rectal palpation, was essentiall 3 ' negative 

The urme was cloudy m the gross, and under the microscope 
showed numerous pus-cells, a few red cells, and iw bacteria 'ictih 
the ordinary methyleuc-blue stain After several attempts the 
carbol-fuchan stam of the urmary sediment showed aad-fast 
bacilh There was a good trace of albumin 

Cystoscopic exammation showed (hffuse chrome inflam- 
matory changes mvolvmg the veacal mucosa, and defimte 
“poutmg” and edema, with an areola of redness, around the 
left ureteral, onfice There was no actual ulceration By 
ureteral catheterization, cloudy urme with 10 per cent of 
'phthalem was obtamed from the left kidnej', while the nght 
kidney put out dear urme containmg 30 per cent of ’phthalem 
Tuberde bacilh were likewise demonstrable m the urme from 
the left kidney The plam a:-ray film was negative In the 
left pj'elogram, however, the upper two cahees showed some 
shght dilatation and a somewhat hazy, “worm-eaten” outhne, 
suggestmg small abscess cavities 

The treatment consisted of nephrectomj’^ (left), and was 
followed by a dearmg up of the bladder sjTnptoms after an 
mter\*al of two or three months 

Case ni Pyelonephritis Secondary to a Silent Calculus m 
the Pelvis of the Right Kidney — L D , middle-aged postal 
derk, came m August, 1927, on account of frequency and bum- 
mg on unnation, and recurrent attacks, with dulls, fever, and 
malaise datmg back over a period of three j'ears He gave a 
history of loss in weight, and of feehng bdow par There were 
also abdoimnal sj-mptoms, characterized by mdigestion and 

\OL 12 — -g 
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indefinite epigastnc pain, but charactenstic renal pain was 
conspicuously absent 

The unne exanunations during the penod of observation 
showed quite a marked day-to-day vanation At its best the 
unne was almost clear in the gross, and microscopically showed 
a few pus-cells and bacilh, while at its worst it was distinctly 
cloudy There was a trace of albumin 

General physical examination W'as* essentially negative Dur- 
ing the course of a gastro-intestinal x-iay examination, a dense 
oval shadow (2 \ 1| cm) ivas discovered in the region of the 
right kidney, which w'as later shown by pyelography to he 
within the pelvis of the nght kidney The pyelogram (right) 
showed a slightly dilated pehns, but normal cahees Func- 
tional tests indicated a normally functioning kidney upon either 
side, although pus-cells and baalh were obtained through the 
nght ureteral catheter, none through the left 

Treatment consisted of pyelotomy (right), witli removal 
of the calculus Convalescence was uneventful When last 
seen, three months following the operation, the patient had 
rebef from his abdominal symptoms and, in a large measure, from 
his bladder symptoms The unne, however, still contained pus- 
cells and bacilh The tooth extraction program, advised upon 
the basis of the dental a;-ray examination, had not been earned 
out, nor had the patient accepted the recommendation for 
tonsillectomy 

Case IV Acute Onset, with Chills, Fever and Sepsis, due 
to Small Calculus Impacted at Ureteropelvic Junction Dis- 
lodged by Ureteral Catheter, with Rehef from Severe Symp- 
toms — ^The patient, a man of fifty-six, with a negative past 
history, seen December 10, 1927, had been acutely ill for several 
days with severe dull, aching pain, located m the left flank 
Onset was quite sudden Other than a moderate degree of fre- 
quent unnation and urethral burmng, there were no symptoms 
During this penod of several days there had been no relief 
other than that obtained by opiates 

Examination showed a rather poorly nourished man, cm- 
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dently septic Temperature -was 102® F , and leukocytosis 
17,000 Abdommal palpation revealed definite tenderness in 
the left flank, but no actual palpable mass Rectal palpation 
and eicammation of the external gemtaha were negative 

The unne was doudj' m the gross, and contamed many 
pus-cells and bacilh, as well as a good trace of albumm 

The plain s-ray film showed a small, dense, irregularly oval 
diadow, measunng 6 s 10 mm , and situated on the left side, 
just outside the tip of the transverse process of the third liunbar 
vertebra The cj'stoscope showed nothmg other than chrome 
inflammat ory changes in the bladder The ureteral catheters 
passed the length of either ureter without particular e^■ldence 
of obstruction, the unne from the nght kidney bemg dear, and 
con tainin g the normal ’phthalem ou^ut From the left kidney 
was ob tain ed doudy imne, contaimng pus-cells, bacilh, and only 
a trace of ’phthalem The ^-ra3' film with the catheter m place, 
and the pj'elogram demonstrated that the catheter tip 
had entered the renal pd\’is, passmg and dislodgmg a small 
calculus located at the ureteropdvic junction 

The subsequent histoiy was m confirmation of the above 
diagnosis, m that the patient obtamed immediate rehef The 
ureteral catheter was left m place over a penod of three daj's 
The temperature came down to normal upon the first day, and 
remamed so Operative remoi'al of the calculus was ad^’lsed 
and refused 

DISCUSSION 

Etiology — A consideration of etiologj* is of the utmost im- 
portance because of its bearmg on diagnosis and treatment 
There is abundant experimental eindence to the effect that 
bactena may pass through the normal kidne}' and appear m 
the unne without the shghtest dinical eindence of renal m- 
juiy, and there is, therefore, sound basis for the statement 
that, m addition to the mere presence of the bactena, an ad- 
ditional or predisposmg cause is necessary' These causes are 
mainly obstructive m character, since any' condition mterfermg 
with the normal dramage from the renal pehns mcreases the 
susceptibihty of that kidney to infection The more common 
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underljong causes are hydronephrosis, nephroptosis, ureteral 
calculus, stricture or blood-dot, or external pressure upon the 
ureter due to a pregnant uterus, or to a pelvic new-growth or 
inflammatory mass Chronic urethral obstruction, from any 
cause, is an equallj' potent factor These are the local resistance- 
reduang causes which permit the bacteria to gam a foothold 
The mmiediate and serious effect of ureteral blocking, with 
consequent infection and damage to the kidney, is illustrated 
by Case IV The improvement in sjmiptoms and in general 
condition and the condition of the kidney, following the dis- 
placement of the calculus with a catheter, is likewise to be 
noted 

Of equal if not greater importance, with respect to the etiolog}' 
of pyelonephntis, is the subject of focal infection There is 
abundant experimental and dimcal evidence of the abihty of 
bacteria in infected tonsils, teeth, sinuses, and prostates, and in 
stagnant colons, to initiate and perpetuate renal infections An 
example of tlus is afforded by the relief obtamed following 
tonsillectomy in Case I Trauma due to calculus may set up 
and maintain a pyelonephritis, as illustrated by Case III The 
susceptibility of the kidney to infection may hkewise be m- 
creased by general systemic infection, particularly by the acute 
infectious fevers, as the result of toxic influences 

The majority of cases of pyelonephritis, as outhned above, 
may thus be explained upon either an obstructive, focal infec- 
tion, traumatic (calculus) or toxic basis There is, however, a 
group of these cases, usually bilateral, showing extreme chromcity 
and resistance to treatment, and presentmg no evidence of 
relationship to anj' definitely demonstrable etiologic factor It 
may be that these arc cases of focal infection ongm, and too 
deep seated and far advanced to respond at the time of institu- 
tion of treatment 

Diagnosis — Gi\cn a patient with typical symptoms of 
pyelonephntis, to make this diagnosis and let it go at that is 
not adequate The question must be asked, “why has this 
patient a pj elonephntis?” Careful general physical examina- 
tion may then reveal evidences of focal infection, or of systemic 
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infection, while complete urologic mvestigation may demonstrate 
some mechamcal cause for ureteral stasis The real diagnosis 
then comes to be not pyelonephritis, but ureteral stricture 
perhaps, or renal calculus or nephroptosis, as the case maj' 
be Under these arcumstances the pyelonephntis is entirely 
secondary', ]ust as cystitis is almost always secondary to some 
other lesion A verj' common error is the overlookmg of renal 
tuberculosis as illustrated by Case II Chronic pyonephrosis, 
with complete destruction of one kidney, may also go undis- 
covered over long periods of time The group of cases of 
pyelonephntis most often overlooked, however, is made up of 
those without fever, pam or tenderness, or other symptoms 
duectly referable to the kidnej', the only evidence bemg p3nina 
(more or less), and varymg degrees of frequent and pamful 
urmation This is the group ordmanly diagnosed as cj'stitis, 
and often treated as such by local measures over long penods 
of time Complete mvestigation, indudmg ureteral cathet- 
erization, will give the answer m many cases of chrome 
“cj'stitis ” 

Not mfrequendy, very helpful diagnostic hmts may be ob- 
tamed by a careful consideration of certam more or less charac- 
tenstic \anations m the sjTnptom combmation For instance, 
severe bladder symptoms of long duration, with extreme 
frequency of urmation and particularly with a historj' of mght- 
sueats and evenmg nse of temperature, are suggesti\e of renal 
tuberculosis Bladder symptoms, associated with chronic, re- 
current, dull aching pam in either flank, increased by jarrmg 
motion, with or without hematuna, suggest renal calculus 
Sudden onset with extreme pam m the flank and high fever, 
and more or less e\^dence of sepsis suggests a blocking by an 
ureteral calculus in the presence of an infected unne A long 
history with recurrent attacks of fever with a ching pam m 
the flank, with pjnina and loss of weight and other evidences 
of sepsis, and perhaps a palpable, tender mass m the flank, 
suggests pjonephrosis Thus, reasonably accurate diagnoses 
may often be made from a consideration of the sj-mptomatology 
alone, and merely await confirmation bj’ exammation 
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Treatment — ^The underlying diagnosis gives the key to treat- 
ment Thus pj'elonephntis may be improved or cured by tooth 
extraction or tonsillectomy, or by ureteral dilatation, pel- 
viobtbotomj^ or nephrectomy, or perhaps even by prostatectomy, 
or by other procedures as indicated This subject has been well 
discussed by Braasdi ^ After complete investigation, and after 
the ehmmation of such possible local causes as ureteral stricture, 
calculus, nephroptosis, hydronephrosis, tuberculosis and pyo- 
nephrosis, the additional available methods of treatment may 
be bnefly outhned as follows 

1 Ehmination of all possible foci of infection, mcluding at- 
tention to teeth, tonsils, sinuses, prostate, cer\TX, and intestinal 
stasis 

2 Ureteral Ddatation — ^The question as to the importance 
of ureteral stricture has long been a subject of controversy 
There is no doubt that bnlhant results may occasionally be 
obtamed in this way 

3 Lavage of the Renal Pelvis — The drug most commonly 
used for mstillation mto the renal pehis is silver nitrate, 1 to 
2 per cent solution Various dyes have also been used Con- 
tmuous, ureteral catheter dramage of the renal pelvis is some- 
times a valuable and hfe-savmg procedure 

4 Internal Medication — ^The question of mtemal unnaiy 
antisepsis is too mvolved for discussion here Diuresis is of 
pnmaiy’ importance The hberation of formahn by urotropin 
at the kidney level has been questioned by Hmman, and qmte 
properly so Acnflavm (m an alkahne unne) is of splendid 
experimental promise (Davis*), and is of proved value in a 
verj"^ fair percentage of acute cases In chronic pyehtis, how- 
ever, results are mconstant, and relapses are the rule rather than 
the exception Chnical reports concerning hexylresorcmol* (also 
of experimental promise) are not encouraging It is to be 
hoped, howeier, that the future may pro\’ide a chnically effi- 
aent drug for the purpose of internal urmary antisepsis 

5 Intravenous Medication — There has been a limited mtra- 
venous use of mercurochrome,^ acnflavm, and arsphenamin' in 
the treatment of pyelonephntis, and a few good results have 
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been reported The subject of intravenous chemotherapy, hovr- 
e\er, is yet m its mfancy 

6 Vaccvte Therapy — ^There is no substantial evidence of the 
value of ^■a.ccmes (stock or autogenous) m the treatment of 
pj’donephntis 

Fmally, it may be repeated that far more important than 
any kno\m method of therapy m the case of pyelonephntis is 
the complete mvestigation of the urmaiy tract, m an effort to 
discover and eliminate the lesion pnmanly responsible 
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GRANULOMA COCCIDIOrDES 

Ghantjloma cocadioides is an unusual disease There ate 
but 76 recorded cases, and the case before >ou is the first to be 
recognized m the State of Nebradra 

History — ^The patient, aged twenty-six, was bom in the 
Hawaiian Islands of Amencan parents, and brought to the 
United States at the age of five months — smce which tune he 
has hved contmuously m the States of Nebraska, Illinois, Wis- 
consin, and Michigan 

In 1924, he spent three months on a tour of the West Coast, 
uhich extended from Seattle to San Franasco and mduded a 
stay of t'wo or three weeks m the San Joaqum Valley He has 
attended school all his life, graduatmg from the Umversity of 
Nebraska College of Agnculture m 1924, and at the present 
time is a jumor m the Umversity of Nebraska College of Mediane 
His summer vacations have been spent for the most part m 
farm labor 

The month of September, 1926, was spent at the Umversit 3 ’‘ 
of Pennsylvama in the laboratory of Dr Fred Weidman, where 
he was engaged largety m research work -mth the organism 
Cocadioides immitis He returned to the Umversity of Nebraska, 
October 1st, where his research with fimgi, mdudmg Cocadioides 
unmiUs, was pursued until the onset of the present lUness 

There have been no p^e^’^ous illnesses of significance His 
maxillary smuses were dramed m August, 1926, and he was 
given an autogenous staphylococcus vacane as treatment of 
this condition followmg the dramage operation Through an 
error, his imtial dose of this vacane was several times larger 
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than should have been given, and was followed b}'- a rather 
severe reaction, characterized by cough, dyspnea, and inspira- 
tory pain These symptoms, with the exception of cough, dis- 
appeared after a few days, the cough persisting for two months 
It IS to be noted that dunng this time the patient was working 
with the orgamsm Cocadioides immitis His cough was of a 
mild character and unproductive, but caused sufficient annoy- 
ance for the patient to seek an exammation of his chest, which 
exanunation was reported negative Dunng the succeedmg six 
months, he did not feel qmte up to standard, and there was a 
loss of a few pounds m weight 

Dunng the latter part of April, 1927, he eiqienenced three or 
four attacks of moderate chills and fever, and complained some- 
what of general malaise, shght backache and headache, none of 
which were severe enough to mterrupt his attendance at school 
About this tune, however, on one occasion following a moderate 
cough he noticed a small amount of blood-streaked sputum 

About May ISth, he expenenced shght pain and swelhng of 
the left foot, which gradually became more pronounced until 
May 21st, when he entered the Umversity Hospital At this 
time, his temperature was 102® F , and there was an intense 
throbbing pain m the left foot, moderate enlargement and pain 
in the inguinal glands, most pronounced on the left side, and a 
general feehng of malaise Hot bonc-aad wet dressmgs were 
applied to the foot, and ice-caps to the inguinal glands Physical 
examination was negative except for a moderate pharyngitis 
with considerable postnasal discharge, an occasional premature 
contraction which was not considered sigmficant, and the local 
findings as noted 

On May 23d, his temperature had returned to normal 
However, the pain persisted m the foot which now showed 
considerable swelhng and defimte fluctuation on the plantar 
surface A longitudinal masion was made m the mid-plantar 
area, and about 2 c c of dirty yellow pus found beneath the 
deep plantar fascia In fresh smears made from this pus there 
was seen a sphencal body, about 40 n in diameter, ivith a double 
contoured refractile wall The orgamsm was carefully studied 



GRANTJLOiLA. COCODIOIDES 


459 


by Dr Myers and m\'self The appearance of the organism 
and the fact that the patient had been workmg intensively 
with Cocadioides inmutis seemed to pistify a tentative diagno^ 
of cocadioidal granuloma 

The foot remained pamful, and two additional masions were 
made on May 29th, when about 3 ounces of pus were removed 
Mature organisms of Cocadioides immitis were agam demon- 
strated m smears of this pus, specimens of which were sent to 
Dr Fred Wadman at the University of Fennsylvama, who 
confirmed our findmgs 

Treatment — ^In a prdiimnarj’’ report of a case of granuloma 
cocadioides treated bj’’ mtravenous mjections of tartar emetic 
and the apphcation of v-raj's to the lesions, Guy of Pittsburgh 
reported favorable results This plan of treatment was deaded 
upon and a complete record of treatment to date follows. 

Over a period of three months the patient has recaved 1 per 
cent tartar emetic mtravenouslj , at mten als of two days and 
m dosage rangmg from 2 to 8 c c. With mcrea^g dosage, toxic 
sjTnptoms consistmg of sharp rheumatic pains, nausea and 
vomitmg and finally fasacular twitchmgs of the entire skeletal 
musculature de\ eloped The reaction regularly occurred five 
hours foUomng treatment, and persisted for from three to fortj'- 
aght hours Its seventj' was m direct proportion to the dosage 

On two occasions 8 and 20 c c re^ectl^ ety of the reported 
non-toxic 0 4 per cent antimony tbioglycoUate was given mtra- 
venously Severe reactions similar to those experienced with 
tartar emetic were noted, and adnumstration of thi s alternate 
antimony compound was discontmued 

In addition to the mtravenous tartar emetic the patient has 
recei\ed 5 of a skm umt of a:-ray, unfiltered, at from ten- to 
fourteen-day mteivals 

Two stereoscopic films of the chest were made at an mter\*al 
of three months Interpretation of these films b}- Dr Pierce 
was as follows The film made m May demonstrated moderate 
mcrease m the density of the peribronchial markmgs, which 
might be assoaated with a chrome penbronchial infection 
Companson of the later studj- demonstrated some improN ement 
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of the penbronclual markings, and probably is indicatne of a 
reparative process i-Ray studies of the affected foot demon- 
strated no pathologic change in the bones 

Under tlus conservative plan of treatment, the patient has 
gamed 15 pounds in weight, and his feehng of well-being has 
returned As j'ou will note, the wounds have entirely healed 
An occasional superficial accumulation of seropurulent material 
has formed No organisms have been demonstrated in this 
material, and animal inoculations have been negative We do 
not, however, feel certain that an absolute cure has been brought 
about, and case histones m which there has been <i rccuirencc 
of activity after long periods of quiescence lead us to be still 
more skeptical on this point 

Molds or fungi have been recogmred as pathogenic to the 
human host for almost a century, but until the work of Saboraud 
in 1890, httle attention w'as gisen to this group of parasites 
Since that tune, howxver, and especially during the past decade, 
much has been sVntten on this subject Many eruptive changes 
fonnerly classified as eczema, pompholyx, dermatitis, hvpcr- 
hidrosis, etc , are now known to be caused by fungi 
Much IS yet to be learned about fungi 
Their life apart from the human host, classification, identica- 
tion, immunity reactions, and the treatment of disease states 
which result from them, all offer attractive fields for research 
hlitcliell in a recent publication, has called our attention to the 
need for this rcsearcli, particularly as regards treatment, which 
at the present time is not satisfactory Coccidioides immitis is 
one of the least frequently encountered members of this family 
of parasites, and fortunately so, for case reports of infection 
w’lth this organism are usually accompanied by autopsj' findings 
The first report of a case of Coccidioides immitis was that of 
Wernicke m Buenos Ayres in 1892 In 1896, Rixford and 
Gilchrist first described the morphologic characteristics of the 
orgamsm, and recorded their observation of its clinical and 
microscopic pathologj' 

In 1900, Ophuls more accurately described the life c\clc of 
the organism and noted that it multiplied in the host bv 
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endosponilation, a fact which definitely distinguishes this dis- 
ease from blastom5’’cosis with which it was for a time confused 
Because of its wide range of pathologic manifestations, the 
disease is of mterest m all branches of medicme In the 76 
recorded cases, it has been found to mvohe all of the bodj' 
structures It has been confused with other fungous diseases, 
osteomyehtis, meningitis, tuberculosis, etc , and m at least 
40 per cent of the cases diagnosis was made postmortem Of 
the 76 reported cases, the records are complete m 61 Of this 
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number 83 per cent are known to ha\e died, 7 per cent are 
reported as still under obsei^'ation, and 10 per cent have shown 
reimssion of the disease of from two to lune jxars 

From the spot-map it will be seen that a very high percentage 
of reported cases have been found m Califorma The majonty 
of these m the San Joaqum Vallej' No satisfactory explanation 
of this fact IS forthcoimng From a consideration of isolated 
cases such as has occurred m South Amenca, and another who 
had spent her entire hfe on an island in South Carohna, it 
would appear improbable that the hfe of this organism apart 
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from the human host is confined to Cahfornia We do not feel 
that the sojourn of this patient in that locahty three years ago 
IS responsible for his infection Rather, it is our opmion that 
his infection occurred while working ivith the orgamsm in the 
laboratory 

Ahlfeldt has qmte conclusively shown through animal expen- 
mentation that infection may take place by way of the skin, or 
through the gastro-intestinal or respiratory tracts Her expen- 
ments also indicated that the lungs offered the most common 
portal of entry 

As has been mentioned, the symptoms of Cocadioides immitis 
mfcction are extremely protean m character However, the 
folloiving should suggest the possibility of tlus disease 

1 Pulmonary sjuiiptoms of obscure etiology, particularly in 
the absence of tubercle bacilh m the sputum 2 Subacute or 
chronic mflammatory lesions of the skm, granulomatous m 
character 3 Deep-seated abscesses parbcularly in patients 
whose history bears evidence of preexisting pulmonary disease 

Compounds of antimony have long been employed in medi- 
ane Apparently they are of therapeutic value only when adminis- 
tered intravenously Theoretically, its value is dependent upon 
its general physiologic stimulation of body tissues Toxic mani- 
festations from the drug are defimte and well marked Chnsto- 
ferson and Gloyne are of the opmion that these toxic reactions 
are allergic m character Our oivn expenence would not indi- 
cate that this IS the case, as a reduction of the dose was not 
followed by reactions Possibly a better explanation of these 
reactions is offered by Gnffith-Jones, who found definite amounts 
of arseme and lead in all samples exammed 

The value of a -ray in the treatment of granulomatous struct- 
ures IS well recognized, and it is known to have an almost spe- 
cific action on other fungus infections, notably in the treatment 
of sporotrichosis and blastomycetic dermatitis A definite ex- 
planation for this favorable infiuence is wanting, but it is 
probably best expressed by McKee, who states that tlie a-ray 
has a profoundly stimulating effect on all lymphatic structures 
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Case I — -vnsh to present 3 cases of thjToid disease The 
first IS that of an Itahan girl, thirteen j'ears of age, whom I 
first saw September 7, 1927 Her chief complamt was an en- 
largement m the region of the thyroid, which had been noticed 
first by her parents three weeks pre\’iously Smce its appear- 
ance, it had mcreased qmte rapidly m size, but at no time had 
there been pam or tenderness For the past two months she 
had fatigued more easily than usual The family history is of 
no significance She had suffered no past illnesses of consequence 
aside from occasional sore throats Menstruation had not yet 
been estabhshed The thyroid ^^as firm and symmetrically en- 
larged, each lobe gl^^ng the sense of a mass about 5 x 4 x 2 cm 
There were no bruits or thnlls demonstrable over the thyroid 
vessels The rapidity of development, together with the very 
firm consistency, made us thmk of the possibihty of thyroiditis, 
but the absence of pam or tenderness seemed to rule it out 
The tonsils were large and soft, and contamed numerous firm 
folhcular plugs The blood-count and urmalysis were withm 
normal limits, and the pulse rate was 94 at the time of the first 
exammation, with a blood-pressure of 114 systohc, and 72 
diastohc The basal metabohc rate was mmus 7 per cent 
Our diagnosis of this case was colloid goiter of recent develop- 
ment, and we felt that it should be an excellent case for medical 
management We, therefore, prescnbed 1 gram of the extract 
of desiccated thyroid three tunes daily for one week At the 
end of that time, finding the metabohc rate plus 5 per cent and 
the gland very much softer and defimtely reduced m size, the 
dose was reduced to 1 gram of the extract daily By the end of 
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the third w eek, it 11 as hardly possible to detect any increase in 
the size of the gland above normal At present, she is still taking 
1 gram of thj'roid evtract dailj*^ and, as you can see, tlierc is no 
^'lslble swelhng m the neck, although if jmu were to carefulh 
palpate the gland, a barely demonstrable enlargement persists 
Comment — This case is a classical e\ample of colloid, adoles- 
cent, or simple goiter, and furnishes evidence m support of 
Plummer’s theorj' of the etiology of such thyroid enlargements 
The usual text-book explanation, that colloid goiter is a resting 
gland does not seem tenable m view of repeated experiences 
similar to the one reported here Accordmg to Plummer’s 
hypothesis, the function of the thyroid gland is the elaboration 
and dehvery to the blood-stream of suffiaent thyroxin to main- 
tain the total amount in the tissues of the average adult at 
approximately 14 mg The question is often asked, hovs can 
an 3 'one tell the amount of thj'roxin in the bodj' when it is pres 
ent m such minute amoutits Tlus was determined cxpen- 
mentally by Boothby and his co-workers m their work on patients 
suffenng from a high grade of myxedema It is known that the 
thyroid gland regulates approximately 40 per cent of the body 
metabohsm, and consequently a patient in whom there seems to 
be no functionmg thyroid tissue ■will have a basal metabohc 
rate of about 40 per cent below the average normal If sucli a 
patient is given 14 mg of thyromn intravenously, the metabolic 
rate will nse gradually, reaching normal in about seven days — 
mamtainmg this level for one week and then the rate of 
metabohsm gradually falls, stnking its former level about three 
weeks after the mjection If, while the metabohc rate is nor- 
mal, a small amoimt of thyroxm averaging 0 33 mg is given 
daily, the rate of metabohsm is maintained at normal The 
function of the thyroid is therefore assumed to be the elabora- 
tion and deliv eiy into the blood-stream of this small amount of 
thyroxm, and any tendency for the metabohsm to fall below 
normal, that is, for actual or potential hy^iothyroidism to appear, 
acts as a stimulus to the gland In the case we hav'e just seen, 
we assume that she was bom with a normal thyroid gland and 
that It contmued to function normally' through infancy' and 
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childhood She as now entering upon a penod of changing 
metabohsm, inadent to more rapid growth of the body and 
the development of the reproductive organs Durmg this penod 
of metabohc stress, there must be a demand on the thyroid 
gland for more thj^oxin We can, therefore, \usuahze the 
thyroid m this case as bemg constantly stimulated, and en- 
deavonng to produce more thyro'on Failmg in its effort to 
produce thyroxin, we beheve the gland stores colloid Through 
the work of Marme and Kimball, we have learned that the 
reason the gland does not respond normally is a defiaency of 
lodin m the food and water supply These mvesbgators ha\e 
shown that the a dminis tration of small amounts of 10dm at 
regular mtervals to children durmg early childhood will prevent 
the occurrence of colloid goiter After the coUoid has once been 
deposited, 10dm is not ordmanly effective m causmg it to dis- 
appear If this theory of the production of colloid goiter is 
correct, the a dmini stration of sufficient thyroid to the body to 
remove the stimulus from the gland should allow the gland to 
rest and the colloid to be absorbed This is espeaally to be 
ejected m cases like the one shown, m which the enlargement 
IS of short duration You have seen how well this case re- 
sponded She will contmue to take small doses of thyroid 
extract for six months, then lodin m the form of Lugol’s solul- 
tion will be substituted in doses of drops 3 daily, one week ol 
each month If no e^'ldence of return of the goiter appears, 
she will take 10dm for two years, at the end of which time all 
medication wiU be discontmued We do not know whether she 
IS any more hable to thyroid disturbances later m hfe than 
she would have been had she had a normally functionmg gland 
during adolescence 

Case n — ^The second case is that of a girl fourteen years of 
age who complams of a swelling m the neck, first noticed by the 
school nurse four years ago It enlarged qmte rapidly until it 
became very noticeable, but was not disfigunng until the past 
few months when it has grown to its present size There have 
been no other signs or sjTnptoms of thjTOid disturbance WTien 
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we inqmre into her past bistorj^, we find that she had measles 
and mumps m childhood and has had occasional sore throats 
Menstruation began three months ago and has been regular 
and painless The amount of menstrual flo\\ has been normal 
There is nothmg m the family histoiy of significance 

On exammation lie find a very well-developed girl, who 
appears to be older than her stated age Her general examina- 
tion IS entirety negative except for the th 5 rroid, which is sj-m- 
metncally enlarged, soft, and gives one the impression tliat it 
IS cystic The lateral lobes are approximately 6 x 4 x 3 cm , 
and middle lobe about 3 x 4 cm There are no palpable nodules 
and no brmts or thnUs are demonstrable The blood-pressure 
IS 112 systohc, and 80 diastohc The basal metabohc rate is 
mmus 20 per cent 

Comment — ^The physiologic stimulus to the thyroid gland 
brought about by actual or potential hypothyroidism results 
first in the storage of colloid and the formation of true colloid 
goiter If this same stimulus continues to act on the gland 
over a longer period of time, the gland further responds by the 
formation of new acmi If these new aani are encapsulated, the 
well knowm thyroid adenoma is formed, but if they are not 
surrounded by a capsule and are scattered m clumps through- 
out the gland, a condition descnbed by MacCarty and called 
by him “adenomatosis” is the result The case reported illustrates 
a disorder of the thyroid usually termed “colloid goiter,” but is 
probably more accurately classified as adenomatous goiter ivitli- 
out h}'perthyroidism These cases do not ordinanly respond to 
the administration of th)nroid extract m amounts sufficient to 
maintain the basal metabohc rate at normal 

There is a tj^e of large colloid goiter, characterized by the 
presence of bruits and thrills over the thyroid vessels, indicate e 
of greatly mcreased vasculanty’’, that does respond in a most 
spectacular manner to the admmistration of thyroid extract or 
thyroxm It is not unusual for a large, vascular colloid goiter 
to reduce m size one-half within a few hours after the adminis- 
tration of a single dose of thyroxin m tra\ enously These vascular 
colloid goiters are not common 
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In the case we have seen today, thyroid extract ivill be given 
m suffiaent quantities to raise the basal metabohc rate to 
normal This will probably reduce the goiter only shghtly be- 
cause of the duration of the enlargement, and because the gland 
has probably responded by the formation of new acmi After 
the metabohc rate has been normal for a few days, a sub-total 
resection of the thyroid will be admsed, because of the dis- 
figuration caused by its presence and because it is a potential 
source of danger later m hfe Followmg operation, the metabohc 
rate will be mamtamed at normal by adequate doses of thjToid 
extract m order to remove the stimulus from the gland If this 
is not done, and the stimulus on the remnant of the gland per- 
sists, the result wiH be the storage of more colloid and the re- 
currence of the goiter The sj'stematic elevation of the metabohc 
rate before operation, and the maintenance of a normal rate after 
operation, wiU serve to put the gland at rest and reduce the 
percentage of recurrence m such cases to a neghgible mmimum 
It IS not unusual to see such cases that have had two or more 
resections of the gland, each followed promptly by a recurrence 
of the goiter and each serving to further handicap the gland 
until a frank operative mj^redema results 

Case m — ^The next case is that of a woman, aged fifty-eight, 
the mother of three children, who complams of nervousness, 
weakness, diarrhea, and loss of w eight She had the usual child- 
hood diseases, but was never seriously ill, and bad considered 
herself m perfect health until eighteen months ago, when she 
noticed that she was more irritable and became easily upset by 
thmgs that had formerly caused her no concern Her heart 
would beat rapidly, and she became short of breath on slight 
exertion These symptoms were present for several months, 
and then for a period of about four months she felt much better, 
and was able to do her ordmary household work without diffi- 
culty Six months ago the symptoms returned with mcreased 
seventy and she began to lose weight rapidly She had no 
nausea or vomitmg at any time, but for two months precedmg 
her entrance mto the Umversity Hospital she was troubled by 
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diarrhea, passing three to five loose stools during each day and 
tuo or three at night She had lost a great deal of weight and 
was extremely weak and nervous 

At the time of her examination in October, 1927, she •neighed 
90 pounds, which represented a loss of one-half of her body 
weight in four months She was extremely stimulated, con- 
stant!)' threshing about, making purposeful, but useless move- 
ments, so that she could be kept in bed only ivith difiicult) 
The skin was n arm and velvety, and hung in loose folds over the 
arms and legs Over the elbows and sacrum it was reddened 
and tender from constant friction on the bedclothes No ex- 
ophthalmos was present, but her eyes had a pecuhar wild look 
or stare giving her an expression that has been aptly termed 
one of “frozen fright ” Her teeth had almost all been extracted, 
but the feu remaining seemed solid and in good condition The 
tonsils were small and fibrous and yielded nothing on firm pres- 
sure The thyroid was firm and symmetrically enlarged so that 
It could be easily palpated and gave a shghtly irregular or 
nodular sensation to the examimng fingers The cer\ical veins 
were widely dilated, and over the superior thyroid vessels a dis- 
tinct bruit was audible The heart rate W'as rapid, averaging 
about 140 beats each minute, but was not demonstrably en- 
larged and has been regular at all times The liver was not 
palpable and the abdomen show'ed no abnormahty aside from 
e\ndence of the extreme loss of w'eight There was a fine tremor 
present in the outstretched fingers, but the trophic changes in 
the nails so commonly seen m exophthalmic goiter cases were 
not e'vident There was great muscular weakness, most apparent 
m the quadriceps femons, so that she could not raise her foot 
to the seat of an ordinary chair 

Laborator) studies, including blood-count, urinalysis, i-ra) 
of the chest, non-protein mtrogen and sugar determination on 
the blood were all negative It was impossible to determine 
the basal metabolic rate for several da)s after entrance into 
the hospital because of the extreme restlessness Five days 
after admission, and after the administration of Lugol’s solution 
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10 TTiinimin doses five times daily for four da\ s, the metabohc 
rate was 65 per cent abo\ e normal 

Our diagnosis m this case is exophthalmic goiter, based on the 
presence of an enlarged, sjmmetncal thjTOid gland, which has 
been present only smce the onset of the illness, the histoiy of 
remissions and exacerbations of the disease, the presence of 
bruits over the thj-roid vessels, and the pecuhar nervousness 
which she exhibits The presence of these signs and sjTnptoms 
warrant the diagnosis of exophthalmic goiter e\en m the ab- 
sence of exophthalmos, which has been found by Plummer to 
be present m onlj* about 65 per cent of the cases that are proved 
by pathologic exammation to have undergone the diffuse paren- 
chimatous hj-pertrophy charactenstic of this disease 

This patient is still very ill WTiile her pulse rate has dropped, 
and her general condition has improved after takmg Lugol’s 
solution for one week, she contmues to be highly emotional, 
aymg frequently and beggmg to be allowed to go home The 
diarrhea which was so distressmg to her is considerably im- 
proved, so that she now has two or three loose stools dunng 
the day, and none at mght We are confident that within the 
next few days she will become much more qmet and begm to 
gam weight and strength, and that she will be much more 
stable emotionally As soon as she has become qmet and has 
gamed strength, sub-total resection of the gland will be ad\’ised 
Before the mtroduction of Lugol’s solution m the preoperative 
treatment of these cases, a primary thjTroidectomy m such a 
case as this would haA'e been very dangerous She would prob- 
ably have required hot water mjections, followed by multiple 
hgations, each procedure fraught with more danger than the 
radical primarj* resection smce the use of 10dm The degree of 
stimulation and the patient’s strength are probably the best 
catena as to the time of operation If exophthahmc goiter 
cases are emotionally stable and are strong enou^ to step onto 
the seat of an ordmarj- chair without assistance, they will usually 
go through operati\e procedures much more safel)’ than those 
cases m whom the pulse-rate and metabohsm are lower but uho 
are weak and appear stimulated 
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The diagnosis of exophthalmic goiter in elderlj individuals is 
not alwa)'s easy There is rarely a histoty of a thi-roid en- 
largement preceding the onset of the illness and, in persons o\er 
fifty-five years of age, it is unusual for the patient to be aware 
that there is any swelhng in the neck even after the disease has 
been present for a penod of months or years The gland is 
usually small, S3mimetrically enlarged, and often feels finely 
nodular under the palpating fingers Tins irregulant) of con- 
tour of the gland, however, is rarely due to adenomata as would 
be the case m j'ounger persons, but is usually due to bulging 
of the parench 5 'ma through the firm fibrous septa of the gland 
Brmts are often present o\er the gland, but do not have the 
same degree of intensity as those m younger patients with 
equally severe h 5 ’perplastic goiters 

There is perhaps no disease occurnng in elderlj patients, 
which causes such rapid and marked emaaation as exophthalmic 
goiter In jmunger people with mcreased appetite and rapid 
loss of weight, diabetes is always a possibihty, but it is unusual 
to see the older diabetic lose weight rapidly The occasional 
finding of a trace of sugar m the urme m patients with thyroid 
disease has caused many of them to be treated for long penods 
of time for diabetes The result of restriction of carbohydrate 
consumption in patients with hj'perthj’^roidism is likely to be 
disastrous, and the corroboration of the diagnosis of diabetes 
by blood-sugar and glucose tolerance determinations cannot be 
too strongly urged In any case m wluch the constitutional sjinp- 
toms seem out of proportion to the sevent}"^ of the diabetes, it 
IS well to consider the possibihty of hyperthyroidism 

The patient past middle hfe suffenng from exophthalmic 
goiter often has quite marked gastro-intestinal S5Tnptoms, par- 
ticularly diarrhea Less frequently, occasional vomiting is pres- 
ent These symptoms differ from the typical gastro-intestinal 
cnses of exophthalmic goiter in that they may persist over a 
period of weeks or months, and they occur m patients in whom 
the mtensity of stimulation from the diseased thyroid would 
not warrant the diagnosis of crisis The assoaation of intes- 
tinal sjmptoms and rapid weight loss suggests the possibihty 
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of abdonunal mabgnanc}’', and that was the tentative diagnosis 
m the case we have seen, at the time she entered the hospital 
Diarrhea of this t3?pe responds veil to Lugol’s solution, but only 
as the general condition of the patient improves The diarrhea 
of exophthalmic goiter cnsis responds much more promptly to 
the adnumstration of 10dm than does the less acute tj^pe which 
is most frequently seen m older patients 
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CHRONIC INFECTIOUS ARTHRITIS, WITH REPORT OF 
CASES AND TREATMENT 

Xo disease imades so mam* fidds of medicine as arthntis 
On this account, many difficulties have ansen inth reference to 
classifications, and to the adoption of satisfactoiy methods of 
handlmg patients Many lajTnen and e\en some physicians, 
still regard the disease as incurable Thus regarded, patients 
suffenng from this disease are left to endure a hfe of pam and to 
become a defimte economic loss to societv It is an extremel} 
preA*alent disease, and its refractory nature presents a challenge 
to e^er^' chnician Vigorous study of cases and sustamed and 
mtensue treatment must be proMded for the attamment of a 
faAorable result This is not always possible on account of the 
patient s financial status, which will not allow for the prolonged 
treatment and required medical attendance 

Of all forms of joint disease, Chronic Infectious Arthntis is 
by far the most common seen m this ^■lcmlty The purpose of 
this chnic IS to discuss more defimte means of distmguishing the 
disease from other forms of arthntis and to discuss s-anous 
measures employed m its treatment I wish to present se\eral 
tvpical examples of chrome infectious arthntis 

Case I — Mrs J , housewife aged tuentx'-nme, entered 
the Umxersity Hospital complammg of (1) pam in the small 
jomts of hand and shoulder (2) shght fever (3) headache, (4) 
feeling of numbness in neck withchokmg sensation, (5) nervous- 
ness The pam began four months ago, with stiffness m the 
jomts Tonsillectomx was performed one month ago Serum 
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and drugs had been given, and helped as long as the patient re- 
mained m bed Present condition about the same as the past 
four months 

Faintly Etslory — Negative 

Previous History — Childhood Smallpox, mumps, measles 
No adult disease except the present No injuries or operations 
No history of infection of ears, nose, throat Gastro-intestinal 
and cardiovascular history was negative Menstrual history 
was negative Tvo miscarriages at eight months, cause not de- 
termmed Loss of waght of 15 pounds in last six months 

Physical Examtnahon — ^The nutntion is poor and the patient 
appears anemic The pupils are normal, heanng is good, no 
auncular or nasal discharge The tongue is clean, the tonsils 
were removed, the pharynx is mflamed The teeth appear to be 
in good condition The lungs are negative, heart, negative, rate, 
69, blood-pressure, 100/70 The extremities are negative except 
the phalangeal joints, which are deformed by clironic arthntic 
process 

Laboratory Findings — ^The urine is negative The red blood- 
cell count was 4,230,000, hemoglobin, 70 per cent , white blood- 
cell count, 7900, polymorphonuclears, 68 per cent , lymphocytes, 
32 per cent The basal metabohc rate, normal x-Rays of 
the teeth showed four to be abscessed Fever never above 99 2 
The blood Wassermann test is negative 

Treatment consisted of administration of general diet, hy- 
genic care, removal of abscessed teeth, including alveolectomy 
Sodium lodid 30 to 50 gr intravenously on alternate days Oxyl- 
lodid, massage, and heat Left hospital much improved one 
month after entrance 

l 

Case n — Mrs A S , houseuafe, aged thirty-one, entered the 
Umversity Hospital complaining of swelhng of the ends of 
fingers This was noticed for the first time one year previously 
The first phalangeal joint of the index-finger of the left hand be- 
came enlarged, then other fingers developed enlargements Urhich 
were tender They began to throb and became painful 

Past History — Measles m childhood No illness reported 
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m adult life Wears glasses when reading Some sweatmg with 
pam, but not marked Has lost some weight The family his- 
tory IS negative 

Physical Examviation — ^The patient appeared to be below 
normal The teeth were questionable, several bad teeth being 
present The pillars of the tonsils were mfected, the tonsils 
were buned, and there was chees}’ matenal present m the crj'pts 
The extrenuties showed fusiform or spindle-shaped enlargements 
of all fingers and jomts A large jomt between the first and sec- 
ond phalanx of the left hand was pamful Others u ere not The 
basal metabohc rate was normal 

Treatment — Consisted of remo\-al of tonsds which were 
found to be badlj* diseased, and ad^•lce given concemmg the teeth 
After lea\mg the hospital, oxj’hodid was emploj ed with some 
success Patient had teeth extracted and contmued with the 
mediane, massage, and heat When last seen, one year after 
the stay m the hospital, there had been considerable improve- 
ment 

Case in — A , female, aged tuent>-tuo 5 feet 6 mches 
in height, eight was 124 pounds, occupation, stenographer 
Noticed pam m the left foot and ankle for past tu 0 5 ears, fol- 
lowed by tenderness m the distal phalangeal jomts of both hands 
Family History — ^Negative 

Past History — ^There was no historj* of tonsilhtis or ex- 
anthematous disease m childhood She had influenza in 1918, 
and bronchitis and colds smee 

Physical cxamiiiatioii revealed swelhng and tenderness in 
phalangeal jomts of both hands a-Eay exammation of the teeth 
showed four badly abscessed, and these \s ere removed Tonsils 
were removed and found to be abscessed 

Laboratory Findings — ^The urme was negative Blood- 
pressure, 110/76 Metabohc rate, normal Blood-chemistrj’’, nor- 
mal Wassermarm test, negative 

Treatment — Heat, massage, diet, oxjhodid used first, and 
ten mjections of 1 gm ortho-iodoxj'^-benzoic aad (aimodoxjl 
benzoate) mtravenously, twice a week, absolutely reheved the 
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painful joints, lessened the muscle spasm, and reduced the jomt- 
snelhngs She was last seen si\ days ago, si\ months after the 
last treatment There has been no discomfort since 

Discussion — As a preface to a discussion of these cases and 
to some suggestions regarding treatment and diagnosis, it nla^ 
be well for us to remember that practically all joint-disea'se of 
chronic character is secondary to some condition elsewhere 
The process in the joint is caused by to\ins resultmg from the 
primary disturbance which may be metabohc or infectious, or 
both With the exception of gout, there is no truly metabolic 
example of arthritis There are some rare forms of arthritis, 
such as one sees after an mjection of serum (anaphylactic phe- 
nomenon), jomt- trouble m hemophiha, certain tj^ies of arthritis 
after the menopause, and the traumatic joints of Charcot 
which should be remembered before final realization that all 
other forms are infectious If arthntis due to speafic infec- 
tions, such as gonorrhea, tuberculosis, etc , is excluded, chronic 
infectious arthritis includes nearly all the types that remain, 
and is tjTJified by a picture of prohferation of distinctly in- 
flammatoi^’’ character m the joint, generally monng from joint 
to jomt, and usually assoaated wuth one or more foci of infec- 
tion 

Etiology — ^Teeth and tonsils ha^e been found to be the 
most common foa of infection, but all of the other organs of the 
body may contnbute infectious material in some instances 
Organisms, haxing reached a joint in an onginal invasion mav 
act as a subsequent focus of infection In other words, an in- 
fected jomt Itself acts as a focus, and may explain the lack of 
rehef noted m cases where every suspected focus has been re- 
moved Females seem to be more often afflicted than males, 
and the age of onset is usually in early adult life Cases here, 
have occurred from the teens to the fourth decade All races 
and nationalities are victims, and no occupational predispo- 
sitions have been noted Grief, nervous shock, physical and 
mental strain are important factors The strain of the teacher 
or typist who also works at her home, poverty, responsibilitj , 
and worrj', nervmus temperament, poor physical strength. 
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anemia, malnutntion low blood-pressure, low pulse-pressure, 
and mactiMtj', all maj predispose to thi' disease 

Pathology — ^ExaminatTon of jomts by the Roentgen ray 
discloses a rather umform m\ol\ement of sj'no\nal and pen- 
articular tissues The tj-pical change is one of prohferation and 



Fig 84 — A normal joint The method described on page 482 was em- 
ploj’ed Presented through the courtesi of Dr Robert W emdorf of Council 
Bluffs, Iowa 


IS not noted in the articular cartilages Shght changes in the 
margm of articular surfaces of bones have been noted m cases 
of long standing, but are rather excrescences or hppings than 
degenerati\e changes which are not seen m chrome infectious 
arthntis 
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A technic for injection of ovj^gen or nitrogen into a joint 
has been developed recently which bnngs out shaiply the shad- 
ow s of soft parts under the Roentgen ray These examinations 
have been of great value in prognosis and treatment The 
swelhng of the joints, particularly the fusiform types, furnishes 



Fig S5 — A normal joint The method described on page 482 was em- 
ploj'ed Presented through the courtesy of Dr Robert Wemdorf of Council 
Bluffs, Iowa 


visible endences of the pathology of this disease Ovygen-gas 
IS admitted to the jomt bv means of a needle The amount and 
pressure of the gas is carefully controlled by a speaally devised 
apparatus for that purpose I wish to present two films of a 
knee-joint that were obtained by this method Study of these 
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records ■will sho-w the lateral hgaments, the semilunar cartilages, 
and the postenor cruaal hgament The lateral Me'w sho'ws the 
cartilage of the patella and the postenor portion of the socket 
Symptomatology — ^The onset is sometimes referable to some 
acute infection, exposure to cold, fatigue, a run do-wn nervous 
state, a surgical operation or iniury, but many present or com- 
plam of no immediate cause or predisposing factor The out- 
standing sjTnptom is pain in greater or less degree, produced 
by motion of the jomt It maj' develop gradually or slo-wly’, 
and ^a^es from s tiffn ess of the ]omt to actual pam ■with red- 
ness, swelhng, and heat It is generally a migratmg disease at 
its onset appealing m first one ]omt and then another Later, 
after seieral attacks, considerable disabihtj’’ ensues from pam 
on motion and ■weakness m the muscles due to disuse Lack of 
motion IS more dependent upon the tonus of these non-used 
muscles than it is upon the mtegntj* of a jomt articular lunge 
and, therefore, ankylosis may occur if the disease is not carefully 
checked bj exercises and bv the mstitution of means to control 
pam Fe\er IS uncommon later on m the disease Sxs eating is 
not as profuse as m acute rheumatic fe^v er 

Clmical Exammation — ^As may be recalled from a study of 
the cases presented, the charactenstic features of the disease 
were most stnkmg, -viz , the adult patient ■who ■was imderw eight 
and run doira from one cause or another, and who gave a history 
of pamful joints, which pam jumped from one jomt to the other 
Many of the cases coming to this dime have been notably under- 
nourished or even chromcally ill, some ha\'mg actual orgamc 
disease ■with anemia, low blood-pressure, and weakened heart- 
musdes, and loss of weight Cases seen m prnate practice, 
■while confomung m general to the abo^ e, ha\ e m some mstances, 
not been emaaated or run down, but m the earher stages of the 
disease, have appeared to be robust, and apparently well in every 
particular ■with the exception of the jomt mvolvement Because 
of the importance of foa of infection in these cases, one should 
never overlook the sites of the chief offenders, namely the ton- 
sils, accessory smuses, and the teeth and gums An mfected 
tonsil which is red, swollen, and full of pus is ob\Tiously a men- 
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ace, but it is not alw a5’^s possible to place a correct appraisal upon 
a tonsil by inspection or by any of the usual forms of examina- 
tion In this connection the correct procedure should include 
the sacnfice of the tonsils whenever suspiaon points strongh in 
their direction ]\Iany times a small tonsil, buned or hidden 
behind the pillars, is found to contain liquid pus laden i\ilh 
Mrulent organisms The pharynx may be noted to possess a 
corrugated lymphatic enlargement due to inflammation and 
hypertrophy 

The teetli may be apparentlj’^ nonnal by mspection and hi 
the Roentgen-ray exaimnation, yet a xurulent focus mav be 
harbored in tlie surroundmg gums and gingival tissues Dead 
teeth are offenders mth marked frequencj-, and should be ruled 
upon b}' a competent dentist 

The lungs ma)’’ be the site of tuberculous infecbon, either ac- 
tixe or inactive, but mfluence the arthntis onl}' indirecth 
Tuberculous pleuris}’’ is seldom seen and, when present, the ar- 
thritis is not attnbuted to it When the heart is found to ha^e 
definite organic lesions, the ear-marks of earlier infection (from 
exanthematous disease or rheimiatic fe\er) are eMdent Ihe 
blood-pressure is generally low The hearts are usuallv normal 
Tenderness over tlie gall-bladder and enlarged and swollen pros- 
tates may attract ones attention w'hen encountered in the ex- 
amination of the abdomen and xnscera We haxe seen no cases 
of infectious artliritis ivhich we could attribute to infection of the 
female generative organs or adnexa 

The ner\'0us system is affected in some cases of arthritis 
Speculation as to the origin of these conditions suggests changes 
in the arculatory sj^stem as the most hkely cause The infec- 
tion produang the arthntis does not seem to be the cause of the 
trouble 

Inspection of an early case of arthritis of this tjqie rc\cals 
slight swelhng of the periarticular structure, and some redness 
and heat It is not a true sjTiontis, with an increase of sMio- 
Mal fluid, but rather an edematous condition due to inflamma- 
tor\ exudate into the tissues As the condition advances, mo- 
tion becomes more painful and limited Bonj clianges are seen 
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in some cases, and m others the fibrous organization ot the struc- 
ture about the jomt suggests a bony proliferation The muscles 
atrophy -with lack of motion and mcrease of ankylosis The 
longer the case has persisted, the more likely we are to find bonj 
changes One occasionally sees an early case such as those pre- 
sented, m which these changes have not occurred, and where 
there is nothmg abnormal found upon mspection There is 
some tenderness on motion and upon palpation 

Special Tests and Exammations — ^\Ve have made repeated 
efforts m this chmc to take cultures of matenal from the jomts 
themselves Cultures from foa of mfection have also been taken, 
and we ha\ e tned to estabhsh a parallel or comadence m the 
findmgs in the various cases studied No data of striking \ alue 
have been derived from such studies, although the findings ha^ e 
been m general accord with the reports of man}' obsen'ers The 
Streptococcus ^'l^dans and Streptococcus hemolyticus have been 
found with considerable regularity, and have been looked upon 
as the infectious agents Other organisms were found less fre- 
quently 

The metabohc rate of 16 cases of arthntis was determmed 
two years ago when studjung this disease m our dime The 
results were negative Examinations of the blood with reference 
to the content of sugar, urea, unc aad, non-protem mtrogen, 
and creatimn haA'e been made and were hkewise negative In 
some mstances there was a rather high sugar-le^el noted, 120 
to 130 mg was regarded as exceedmg the normal limits These 
findmgs have suggested that the metabohsm of the paPent is 
really not at fault per sc, but that m an undemounshed mdi- 
Mdual, who IS run down, anemic, or suffenng from the products 
of mfection, there is a resultmg mabihtv to handle carbohy- 
drates normally Earher efforts to restnet meats and acids ap- 
parently were not helpful, nor based upon correct data Protein 
metabolism seems to ha^ e httle to do with this disease 

The blood-exanunaPon has revealed a dinunupon in red 
cells and hemoglobm m nearly ever}' mstance The white cells 
have been increased at times, but the differential counts have 
conformed to the normal relaPon of the poh-moiphomidears 
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and IjTTipliocyles TJie Wasscrmann reaction is negative in all 
uncomplicated cases of true infectious arthritis The same is 
true of the gonococcus complement-fixation test 

Diagnosis — typical case of infectious arthritis is charac- 
terized by rather constant findings 

1 Foci of infection are generally demonstrable 

2 There is a lack of rise of temperature, sweating, and the 
heart symptoms which one finds in rheumatic fever 

3 Involvement of the joints of the finger is common 

4 It IS more likely to occur in young adults 

5 It IS migratory 

6 It occurs with frequency in persons who are undenveiglit, 
undernourished, and anemic 

One IS generally able to distinguish between infectious ar- 
thritis and rheumatic fever The seventy of rheumatic fever, 
the sweats, the rise of temperature, and the fact that the symp- 
toms abate with the use of salicylates arc all opposed to what is 
noted in infectious arthntis Gonorrheal arthritis is charac- 
terized by mono-articular involvement of the joints, and the his- 
tory of focus in the gemto-urinary tract or confirmation by com- 
plement-fixation tests Gout is characterized by the slow onset, 
the occurrence in older individuals, the lack of typical joint-path- 
ology, the presence of sodium urate in the nodules about the 
joints, and no relation of the disease to demonstrable foa of in- 
fection Tuberculous joints, the infantile fonns of Still, Charcot 
or traumatic joints, and other forms previously mentioned such 
as those seen in hemophilia, after injections of scrum, at the 
menopause, and in specific infections may be dilTercntiatcd by 
inspection, location, history, and course of the disease 

Treatment — Chronic infectious arthritis is extremely re- 
fractory to treatment under the best of circumstances With 
co-operation of the patient, and painstaking effort on the part 
of the physician, much may be accomphshed The success of 
treatment depends largely upon the duration of disease Those 
cases treated early offer the best chance of relief or recovery 
Deformities are prevented and by the institution of proper 
therapy and eradication of foa, tissues may be spared before 
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they are unalterably changed Cases that ha\e persisted for 
four or five j’ears do not g^^ e the favorable results that ma^’- be 
obtained in cases whose duration is but a few months 

In our clinic the method of prodecure m the treatment of 
these cases has been ( 1 ) the removal of all demonstrable foa of 
infection, (2) medicmal treatment, (3) vaccmes, (4) foreign pro- 
tein therapy, (5) physiotherapj*, and ( 6 ) the use of such speaal 
treatment as has been reqmred of orthopedists and other speaal- 
ists on our staff, but we have felt that the most defimte im- 
provement has been noted foUomng the remo^ al of such foa as 
teeth and tonsils How ever, the fuU effects here are not apparent 
until five or six months afterward Sinuses the middle ear, gall- 
bladders, prostates, and bladders ha\e been treated as possible 
foa influencmg the disease, although their positi\ e relation was 
not dear, except m one or two mstances \Mien treatment by 
drugs or other means is instituted before time enough has elapsed 
to note what improvement is afforded bj* the removal of foa, it 
IS obnously difficult to avard the credit which may be due to 
either measure A study of the stools for parasites and examma- 
tions of bacterial flora have not produced eMdence vhich has 
directed treatment of the bowel Colomc flushes ha^ e been em- 
ployed, however, rather empirically Iron, cacod's late of soda, 
strjdmm, and tome drugs were used almost contmuouslj’, and 
the}' apparently assisted m mamtammg health b\ impro\'mg 
the blood, so that discomfort was matenaUv rehe^ ed Arsenic 
in the form of cacodylate of soda was most often used Blaud’s 
pill was the form of iron used The sahcylates, so useful in 
rehe\'mg pam m acute rheumatic fever and m many other con- 
ditions, are of no ser^'lce In fact, this obser\'ation has led to its 
use as a therapeutic test Atophan (cmchophen) and p^iamidon 
are more useful, but of limited "s alue The} reheve pam some- 
what, but contmued over long periods are apt to mterfere 
seriously with digestion lodm and its salts have been used for 
many years m the treatment of arthritis with mdifferent success 
Os}'hodid was more benefiaal than those just mentioned It has 
been noted that sodium lodid is very useful We have employed 
this drug many times, m the form of an aqueous solution, each 
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cubic centimeter representing 2 gm of sodium lodid We ga^c 
the drug in doses of 15 to 20 c c intravenously on every second 
day as long as there were indications for its use There weie no 
severe reactions produced m any of our cases, and in nearh 
every instance a rather marked abatement of symptoms and 
rehef of pain followed This drug seemed to be of greater ser- 
vice than anything we had ever used until the introduction of 
lodoxy-benzoic aad derivatives The ammonium salt, a crys- 
talhne product, synthetically prepared, and easily soluble in 
water has been found to be the most useful In fact, this drug 
has added more to the satisfactory therapeutic attacks against 
chronic arthritis of all sorts, than anything else we have ever 
employed The mtravenous form of admmistration has been the 
one of choice, where possible, because of the greater rehef due 
to more positive action 

The standard dose is 1 gm dissolved in 100 c c of stenle 
distilled water, given every three or four days it is given by the 
gravity method, and it is not permitted to run m rapidly, be- 
cause of the hkehhood of produemg reactions The reaction is 
characterized by smartmg of the eyes, mouth, and nostnis at 
first, and later a more or less severe group of s 3 miptoms at the 
end of a half-hour to two or three hours There may be malaise 
and nausea and more often the reaction is marked by a chill, 
vomitmg, and purgmg, and the temperature may nse 1® to 4° F 
There seems to be no way to forecast the cases in which a reac- 
tion may occur A reaction does not seem to make the rehef 
more marked For patients m whom the intravenous method 
IS diffi cult or impossible on account of lack of easily accessible 
vems the drug has been given by mouth or rectum This method 
requires larger doses, and the chances of benefit are not as great 
However, as a supplemental means or when the mtravenous ad- 
mmistration IS not possible, it should not be omitted For oral 
use, 5 gm for several doses with plenty of water three or four 
hours apart upon a fastmg stomach has been most effective 
We have not used the drug rectally, but it has been used by a 
number of chniaans ivith good effect 

In the cases treated by us, the use of this drug has been 
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toUowed by definite improvement Actual jomt changes ha\e 
not disappeared, but m most mstances pam has been reheved, 
swelling has disappeared, and actual improvement m ]omt func- 
tion has been seen Some of our patients who were unable to 
dose the fists, move the wnsts and elbows m dressmg themselves 
or m feedmg themselves, were able to accomphsh these acts 
after the use of the drug It has an action which is based upon 
Its genmadal effects and upon its apparent abihty to stimulate 
the defenses of the bod}* m general Where permanent anatomic 
changes ha^ e developed improvement m function should not be 
expected after its use The pam can be markedl}* lessened and 
proper orthopedic procedures are defimtely indicated The most 
active of our cases have responded best to this form of treatment 

Ehmination is mdispensible to assist m nddmg the body of 
toxms Free action of the bowels should be mamtamed without 
Mgorous purgation and depletion Colonic flushes haxe been 
used for this purpose Water should be taken freely Free 
diaphoresis bj* the use of baths electnc pads, cabmets, thera- 
peutic lamps and other apparatus is of deaded benefit if regu- 
larly and persistently emplojed, but not to the pomt of ex- 
haustion 

The diet should be ample and well balanced The patients 
are generally under-nounshed, and some do not seem to have 
the abihty to handle carbohydrates normally, but it is seldom 
necessary to restnct to the point of a light diet In the case of 
heaxy eaters, reduction is of course adMsable Carbohydrates 
and proteins should be admmistered with the patients’ well 
bemg as a gmde 

Vaccmes have been used m the treatment of manj' cases 
After the search for foa has been concluded, theoretically it is 
desirable to employ as specific a product as possible and, there- 
fore, if a rehable autogenous vaccme is available it has been 
used The obscurity of the benefit conferred, m the case of re- 
lief suggests that there is httle of specific nature to expect 
Allergic reactions, protem shock, and alhed phenomena as- 
soaated with chills, fever, and headache foUowmg the mtro- 
duction of certam substances mto the blood-stream ha\e ap- 
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patently relieved pain, and their use has been justified on this 
basis Stock vacanes, tj^phoid baalh, and foreign proteins in- 
cluding horsc-seruni, antinieningococac serum, bacterial fil- 
trates, and milk m the form of aolan ha\e been used iMth good 
results The dosage is entirelj'^ dependent upon the reactions 
produced bj’’ tlie condition of the patient, and duration and ex- 
tent of tlie disease No general rules max be laid dox\ n, but most 
patients seem to expenence greater relief xxhen there has been a 
reaction Susceptibihtj' X'anes so greatly that each case must 
be a separate studj' In the case of autogenous x'accincs we hax'e 
used from 2 to 3 c c of the product subcutaneously twice a week 
\Miere tlie foreign protein shock xx as obtained, 1 or more c c 
of the substance x\ere injected mtraxenously xx’ith one- or two- 
day mterx'als 

Local thcrapj’’ has an important r61e in tlie treatment of this 
disease No otlier adjunct seems to be more satisfjing to the 
patient With the adx'cnt of improx^ed methods in phjsio- 
therapy much of additional helpfulness xvill be added to the 
treatment of patients Heat acts as a marked sedatix e and anal- 
gesic By the production of hj-percmia and by hastening blood- 
moxement, stasis iii the xtsscIs is rehex cd Nerxe irntabilitj 
and pain seems to be materially lessened Luminous heat xvax’cs 
and shorter impaired rays in the upper region of the spectrum 
penetrate more deeply and arc most elTcctix’^e Carbon lamps 
capable of emitting suitable rays, with good penetration arc now 
ax'ailablc, and incxpensix'c for use in the liome as well as m in- 
stitutions and hospitals Heat rajs from ordmarx incandescent 
lamps produce quite intense heat and haxc a good penetrating 
poxxcr It has been our custom to use some good emollient upon 
the skin w'henex'er heat has been repcatedlj'^ applied jMcdianal 
applications sucli as coimtenmtants gixe subjcctix'e and tem- 
porarj’’ relief, but are not equal to heat m their effects, and Inx'c 
the disadxantage of being greasj", haxung an odor and the like- 
hhood of irritating the skin Massage, including passixe and 
actix^e motion, has been of mesUmablc xalue in the cases treated 
in tlus clmic Some chnicians hold the xnew that further irrita- 
tion in an alrcadj' inflamed joint should be avoided How oxer. 
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we feel that much damage is done by the all too frequent prac- 
tice of imm obilizing jomts and allowmg casts to remam for long 
periods, thus mcreasmg the fibrositis, shortenmg tendons, and 
producmg an atrophy of the muscles from disuse After the in- 
itial stage of the disease where rest and unmobihzation are clearly 
mdicated all efforts to preserve motion, muscular tone, and ]omt- 
function are to be dihgenUy pursued With the man}'' means 
of rdie'vmg pam, it is often possible to mstitute the early move- 
ments and massages of the jomts The movement of a jomt is, 
perhaps, more dependent upon the abihty of the muscles con- 
trolhng it to act, than it is upon a perfectly functionmg articular 
structure Massage may take the place of everase m cases where 
much vohtional or passive motion is not to be had It improves 
the muscular and systemic metabohsm Many mgemous me- 
rhaniral dences have been manufactured b}*^ and for physiaans 
mterested m these diseases and their progressive treatment 
These have been used to promote passive motion, and m smtable 
cases have done a great deal to promote acti\nty of the arcula- 
tion and to keep the joints movable Forable breakmg up of a 
stiffened jomt, unless for the purpose of ankylosmg m a more 
favorable position is to be deplored We have seen no benefit 
and much damage m such cases 

Rest following penods of actinty, if not earned to the pomt 
of adding to muscle atrophy, is highly beneficial Patients 
suffering from chronic mfectious arthntis mvanably do better 
m warm, dry temperature than m locations where the changes m 
weather are abrupt and where there is much heat, cold, and hu- 
midity Outdoor air is of advantage when possible In the use 
of electnat}', the thermic effects of high-frequency currents are 
probably the most marked among the sources of electneal energj' 
The physiologic effect of this heat upon the tissues is denved 
from the mcrease m blood-supply This hj^ieremia has a ten- 
dency to persist ■with its beneficial effects for a long time We 
have found this therapy a useful adjunct m lmpro^^ng the cir- 
culation, the metabohsm, and the elimination of toxic products 
which may have been promotmg or aggravatmg the condition 
The growth of germs may be restricted and mcreased circulation 
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may assist m remo\Tng some mfiltration from the joints We 
have had no expenence ■with radium or radio-active waters 

Summary — 1 Chronic infectious arthntis is a disease vhich, 
if neglected, has senous and diromc comphcations 

2 Many of these maj' be pre^ ented by treatment instituted 
earl}’’ 

3 Careful and persistent search for foa of infection early in 
the disease is most important 

4 It IS a disease of early adult life, and infectious m cliaracter 

5 Much rehef may be afforded by persistently employing the 
measures suggested 
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THE UNDERNOURISHED CHILD, WITH CASE REPORT 

This little girl was sent in four daA-s ago because of her 
malnounshed condition She is thirteen years old The mother 
states that she has alwaj-s been undemoundied The dehA eiy 
was withtnit madent, and for three months she was a breast- 
fed baby As a j'ounger child she was fairly acti\e, but always 
under normal weight In school she got along fairly well Some 
time ago she assoaated mtimately ■mth a girl who had tuber- 
culosis Two years ago she developed influenza and for three 
weeks was sick, runnmg a high temperature FoUowmg this she 
did not appear to be well, lacked appetite, did not get along so 
well m school and was quite underweight She was seen b}"^ a 
ATsitmg nurse and referred to the dispensary' She had a ton- 
sillectomy and adenoidectomy performed on June 28, 1927, but 
was returned to the dispensary later Repeated urmaiy' es- 
ammations there showed the presence of albumm (1-2 plus) 
with a few pus-cells 

In Jime 1927 she w as sent to the Elk’s Riddie Camp, where 
she remamed three day s, and gamed 1 pound m weight October 
8, 1927 she had a pulse of 150 and a 2 plus albumm, an enlarged 
thyroid, and pulsatmg vessels m the neck On October 8th the 
unne was 2 plus albimim, pus-cells 1 plus On the 15th die had 
a temperature of 98 4° F The reaction of the unne was alkahne 
Tests for acetone diaceUc aad, and sugar were negative, and 
microscopic exammation was hkewase negati\e On October 
19th she had an albumin of 2 plus 

Physical Exammation — ^As one exammes her ly mg m bed it 
is evident that she is a tall child The thorax is long and thm, 
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the nbs are apparent, expansion is equal On auscultation 
there is possibly a slight dulness and shghtly higher pitched res- 
piratorj' note in the right ape\ There are no rales Physical 
examination of the chest does not furnish anj’- definite evidence 
of lung pathology She has no tremor She shows no e^^dence 
of exophthalmos, but she has an enlarged thyroid Her basal 
metabohc rate, however, is 14 per cent She also shows pro- 
nounced lordosis, dorsal curves, and rather prominent abdomen, 
with the greatest part of the enlargement low down She slumps 
after she has been sittmg for a while Her weight is 60 pounds 
and, compaung that ivith the usual standards, she is 24 pounds 
below normal 

Laboratory Fmdmgs — The urine has a speafic gra\aty of 
1 023 The red blood-cell count was 5,100,000, hemoglobin, 76 
per cent , the white blood-cell count was 9200, poljTnorpho- 
nuclears, 62 per cent , bmphocytes, 35 per cent , non-protein 
nitrogen, 38 mg , creatinin, 1 3 mg 

I asked that the urine should be examined twice a day— be- 
fore she got up in the mormng and after she had been about 
The morning speamen showed an entire absence of albumin, 
while the later specimen showed 1 plus I behevc the albumin- 
uria has no significance and is to be regarded as an orthostatic 
albuminuria which may be due to exerase and to the lack of 
support of fatty tissue by the kidney Such a condition we see 
ratlier commonly Here is the x-ray of her chest 

Dr Peirce The most striking thing about the a-raj is tlie 
long thorax Another feature of the case is the marked under- 
development of tlie fore part of the humerus on both sides It 
IS a \ery striking appearance, but rather common m this tj^ie 
of patient The diaphragm seems to be fairl)' normal on each 
side There is no eindence of effusion The heart is of the i cr- 
tical tjqie The hilum markings are accentuated with an en- 
largement of the hilum glands over the left auricle There are 
several areas of calaum deposit ranged in a group of more or 
less mulberry masses between the middle and loner lobes on the 
right side This tjqie of tuberculous infection ne call the pro- 
ductive type, and it is probably of bovine ongin 
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Dr H pulton The von Pirquet test is, as you see, perhaps 
I 5 by I 5 cm The Wassermann is negative Notice how she 
slumps as she sits up She is easily fatigued, she is at the age 
when actl^ e tuberculosis is not mfrequently found Smce she has 
been in the hospital her temperature has ranged from 97“ F in 
the mommg to 101® F m the evemng, and the pulse varied from 
84 to 128 The underweight, the fatigue, the enlarged th 3 T:oid, 
the rapid pulse would suggest hyperthyroidism, but she has no 
tremor, no exophthalmos, and a 14 per cent metabohc rate 
The pinna and albuminuna -would be suggestive of a kidney 
lesion, but the pus-cells in the uime are not suffiaentlj' numerous 
to justify a diagnosis of pj’ehtis, and the albummuna is present 
only after exerase, and smce she has been at rest there are only 
a few pus-ceUs m the unne Neither the -white blood-count 
(9200 per c mm ) nor the differential count (with 62 per cent 
poljTnorphonuclears) would pomt to an ordmaiy acute mfection 
Nor would a red blood-count of 5,100,000, and a hemoglobin of 
76 per cent pomt to an aneima 

The outstandmg features m her case are these Undcr- 
uetght, exposure to tuberculosis at a susceptible age, rapid pulse, 
slight fever, fatigue, positive von Pirquet, and a^ray findings In 
spite of the generally negative chest findings, except for the a-ray 
findmgs, I beheve that there is a suffiaent basis on which to 
rest a diagnosis of tuberculosis This child was sent to the hos- 
pital on accoimt of her underwaght I have not seen other 
members of her family, and, so far as I know, they may all be of 
similar long and slender bmld If this were the case, it might 
explam her failure to conform to recogmzed standards of age, 
height, and weight F amily and raaal characteristics are closely 
related to this question Other infections, such as diseased 
tonsils or mfected smuses as a result of adenoids, anemia, poor 
hj'giene, bad feedmg, and overfatigue, may all be factors Es- 
peaally the latter two are common causes of disturbed nutrition 
At the present tune there is propaganda on everj' hand to pro- 
mote the dnnkmg of milk “A quart a day for ex ery child” is 
the slogan “A quart a day for some children” may be de- 
sirable, but “a quart a daj' for every child” is permaous ad-vice 
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If a child IS taking a large amount of milk and is constipated or 
anemic, or has a poor appetite, less milk and more other food in 
the diet wall benefit him Of course there is always the problem 
to be considered of the child eating too much candy, and par- 
ticularly of the wilful and spoiled child of indulgent parents, who 
will eat only w hat he wants instead of what he should Natural!} 
his appetite impels him to select such articles of diet which 
gradually lead to the development of a badly nounshed condi- 
tion, with an exaggerated tendency^ to infection, which, m turn, 
linpovenshes his nutation still further Then there is the prob- 
lem of fatigue as the result of keeping late hours, gomg to nl0^^es, 
or playing with older children, who set too fast a pace for the 
weaker child Dancmg and music lessons and other efforts in 
addition to regular school work allow the httle patient time 
neither for rest nor for play, and these factors should also be 
taken mto consideration by the doctor Ambitious parents stimu- 
late the mental activities of these children beyond their strength 
in order that they may excel m school All of these things react 
unfavorably on the child’s nutation 

I want to say that I am not invanably impressed ivitli height 
and weight standards This child is above height for her age, 
and I beheve children of this type cannot be expected to conform 
to a ngid standardization If you put additional v eight on this 
tall child with muscles and bones which are long and immature, 
she wall not have the endurance which a lighter child has E\er} 
pound undenveight in an adult, so long as he is ph}sically 
well, according to insurance statistics increases his expectancy of 
life I am not m s}'mpathy with the idea of forcing ever}' one to 
a certam standard, which itself represents an a\erage If a 
child can exercise physically and mentally, and docs not show 
marked evidence of fatigue, a few pounds underweight is of no 
importance Endurance is a more important factor than weight 
Occasionally a mother comes to the doctor with a veri fine t 
of papers w here she has figured out the calones which her clulcl 
IS getting I in\ ariably expect a poor specimen wdien the mother 
treats the child too scientificall} , and am rarel} disappointed 
Then there is another group represented b} a child a little under- 
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weight, and a mother who feels that she has failed toward her 
child and is now faithfull}' trjTng to follow current propaganda 
I exammed recently' a duld who ate poorlj-, was pee^Tsh, under- 
waght, constipated, and had mght tremors I went over the 
child and found mdications of no mfection The mother was 
veiA’ much concerned about him He was plajung with an older 
child and vas fatigued This child was constipated because he 
was forced to dnnk a quart of milk everj* daj' I reduced this 
bj' a good deal Milk is not a necessary' food There is frequently 
more harm done b\* too much than bj’- too httle milk Once m a 
long tune I hnd a child dnnkmg 3 quarts a da}*, and he is m- 
vanably a poor specimen I directed this child be given a pmt 
of milk a da}'’, and that it be dropped entirely for a tune if the 
constipation did not dear up I gave him a laxative diet, ad- 
Aised more rest and the result was entireh' satisfactorj' Al- 
dnch, in his httle book on “Culti\ atmg the Appetite of Chil- 
dren,” calls attention to the fact that fats delay emptying of the 
stomach Large quantities of flmd 'with a low calonc ^ alue hke 
milk make the child feel full and comfortable, and he does not 
care for other foods uhich are more nutntious A most impor- 
tant thing to do for the child with poor appetite is to correct the 
diet Then they must get more rest If the child goes to bed at 
8 o’clock and is still pee\Tsh in the mommg, he should have 
another hour or two of sleep at mght Medicme usually does 
not do them any good Laxam es do not usually help I gn e 
cod-hver oil which sometimes mcreases the appetite but on other 
occasions causes its loss Fats are slow m lea^•mg the stomach, 
and consequently delay the onset of hunger pains and naturall}' 
the appetite is diminished 

I had a baby m m}' office vesterdaj' whose mother complamed 
that he would not eat We see dozens of these cases The mother 
said she used all sorts of ua}s to mduce the child to eat, telhng 
him stones, etc His meals were a family affair, ■with the whole 
famil}' trymg to get him to eat A child is hke an adult m the 
respect that he does not want to do the things that other people 
■want to make him do He should be taken off by him self and 
he is likely to regain his appetite We must, of course, exclude 
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all possibility of infection, congenital malformations, and errors 
in diet and overfatigue Children who are kept up late at 
night, or are plajnng with older children, suffer in their nuta- 
tion as well as m their disposition 

Dr Pratt W^at about tlie faultj'' posture? Would you do 
anything about it’ 

Dr Hamilton I do not thmk so In the iiell child it is 
well to give him a turning pole or Indian dubs, but do not keep 
nagging at him Children are nagged too much That also 
makes food repulsive to them I do not beheve there is much 
use m paymg attention to the posture If we can correct tlie 
underlymg conditions the posture will take care of itsdf 

Allow me to summarize what I have been tiying to say about 
the imdern eight older child 

1 So-called “standards” of weight and height and age arc 
of value, but they do not necessarily reflect a true index of a 
child’s nutntn e condition 

2 Mudi propaganda which is put out by vanous organiza- 
tions — ^newspapers, magazines, and untramed or semitrained 
persons — ^is misgmdmg and harmful 

3 Infections must be eradicated if undemutrition is to be 
successfully managed 

4 Not mfrequently the overconsumption of milk is a dis- 
turbmg factor m the child who is otherwise well, but under- 
weight 

5 Nothing short of a careful history and a thorough physical 
exammation of the child can form an adequate basis for mtelh- 
gent treatment This cannot be done wholesale 

6 Endurance, the abihty to undergo physical or mental ac- 
tivity without illness, peeiishness, or excessive fatigue, is a 
better cntenon of “fitness” than the mere relation of age, height, 
and w'eight 



ABDOMINAL PAIN IN CHILDREN WITH UPPER 
RESPIRATORY INFECTION 

Dr PillsbtjRY This boy is nearl}- nine years old and was 
brought in complaining of pam m the epigastrium and vomitmg 
He was runnmg a high temperature On Tuesday at 3 o’clock 
m the mommg he was attacked veiy suddenli- with pam m the 
abdomen which was more or less generahzed, descnbed as aroimd 
the umbihcus He ^ oimted for two days and the pam localized 
more m the epigastrium He was brought mto the hospital on 
the third daj’’ He had constant pam and vomited frequentl}- 
WTien he entered his temperature was 104° F , pulse 128, 
respiration 32 He had a white blood-cell count of 17,000 
(pohmiorphonudears S3 per cent , Ij-mphoci tes, 15 per cent ) 
and a 1 plus albumm m the urme 

Dr HAiOLTOX Some of j-ou ha\e seen this patient He 
was sent m with a diagnosis of acute appendiatis and was ad- 
mitted to the surgical semce For three daA s he had abdommal 
pam and vomitmg, which began rather suddenly The sur- 
geons who saw him did not think he was an operative case and 
referred him to the pediatnc semce 

Physical Exammation — ^He is a well-nounshed boy, rather 
tall, and now he is restmg comfortably m bed On admission to 
the hospital he looked ill His abdomen iras not much dis- 
tended, nor was there much abdommal tenderness He com- 
plamed mostly of pam in the nght hi^pochondnac region, but 
had only shght tenderness His throat was red swollen, ede- 
matous, with whitish spots dottmg the tonsils The pharA-nx 
was distmctly red and granular, Both ear drums were reddened 
and shghtly tender to pressure The chest findings were nega- 
tive at that time and he had a normal pulse respiration ratio 
On the third day after entrance to the hospital his respiration 
rate was 40 pulse 100, temperature 105° F On the mommg 
of the seventh day the temperature dropped bv cnsis and has 
remamed normal smce that tune Physical signs that mommg 
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showed a ver^ definite pneumonia of the middle lobe of tlie right 
lung The evening before, upon a ^ cry careful examination, no 
such findings vere evident The \-raj' plate speaks for itself 

Dr Peirce We have seen quite a few of these lobar pneu- 
monia cases in the last few days This youngster is beginning to 
dear a bit in the peripher)' We notice that there is no demon- 
strable effusion We cannot demonstrate any effusion m the base 
in most of these cases Why is it that there is not enough pleural 
reaction to get some effusion^ 

Dr Hamilton It might be possible that the infection does 
not always penetrate suffiaently deep into the pleura The pain 
in this instance began about the umbilicus and later uas re- 
ferred to the nght upper abdomen I presume his pneumonia 
had something to do with the location of his pam 

Dr Keegan How do you explain the reflex? 

Dr Hamilton The same mechanism whidi functions in 
“Head’s zones” may he a factor 'V^Tien the diaphragmatic 
pleura is involved it is not so difficult to account for pam m the 
abdomen When the pneumonic process is high in the lung it is 
more difficult to explain, but when the upper respiratory tract 
only IS miolvcd no satisfactorj’- explanation has been offered 
for the reflex Brennemann has probably written more than anv 
other concerning the latter phase of this condition He has pre- 
sented some eMdence that the pain is caused by swdhng and 
sometimes by inflammation of the mesenteric lymph-glands I 
hax e wondered if the intestinal musculature is not m some waj 
linked up with this pain m acute upper respiratory infection 
We all know hoM the general musculature of the body aches and 
hurts with a gnppal infection Why not the intestinal muscu- 
lature as welP I am sure this is the most common abdominal 
pain the pediatrician sees If the abdomen is tender at all it is 
generally a diffuse tenderness, while the pam is more hkel) to be 
located about the umbilicus The pain is much more marked 
than the tenderness contrarj' to the findings vhen there is an 
intra-abdominal inflammation, c g appendicitis or an actual 
IjTnphangitis The pain is usuallj relieicd by the repeated 
application of hot compresses 
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There is one other sjTnptom presented by the patient of 
which I wish to speak He vomited persistently for three days 
If abdominal pam is common in respiratoiy^ mfections m chil- 
dren, vonutmg IS well mgh umversal Here agam the exact 
mechamcs of a symptom m its mcepbon may be difficult to ex- 
plam The continuation of the vomiting for two to five days is 
frequentl}’’ less dependent on the disease than it is on the meas- 
ures used for rehef If any other organ m the body was sub- 
jected to msults comparable to those which the stomach suffers 
m well meant efforts to stop vomiting, there would be rebeUion 
of function just as promptly Frequent gi\Tng of food and dnnk, 
cathartics, and other nauseating drugs to the strugghng owner 
of a disturbed stomach cannot do otherwise than defeat the pur- 
pose for which they were mtended 

Dr hliLLER Is the vomitus ever bloody? 

Dr Hamilton I have seen it bloody and manj*^ times black 
Thej'wiU be continually vomiting, and j'ou will find that m some 
of them a test for occult blood is positive WTien this occurs, 
severe toxemia and dehj'dration are present, and the danger pomt 
IS approachmg 

Dr Miller Hemorrhage mto the mucosa of the gastro- 
mtestinal tract is a common findmg m death from mfections no 
matter where located It seems to be the result of degeneration 
caused bj' toxemias m these tissues The mucosa tissue is ap- 
parently more susceptible than other tissues to this effect 

Dr Hamilton There are also some of them assoaated with 
petechiae m the skm, and m such an mstance the result must be 
looked upon with apprehension Smce this boy came to the hos- 
pital I ha\e had 2 other similar cases One ^omlted three 
daj s except dunng the mght I am sure that this was due to the 
fact that this patient did not take any food or dnnk at mght 
Another had ^ omited two days The sam6 hne of treatment re- 
he\ ed promptlv both of these cases Now, the pomt I wish to 
stress is not the fact that the patient has lobar pneumoma with 
delayed physical findmgs This is common enough Abdommal 
pam with acute pulmonarj' m^olvement is also qmte common 
It IS perhaps not so generally recogmzed Abdommal pam asso- 
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aated with vomiting occurs frequently vith upper respirator) 
infections Both pain and vomitmg are ameliorated b) the ap- 
phcation of a moist abdominal compress The period of ^ omiting 
can be cut short by the prompt and absolute withdrawal of food 
and drmk for a time No drugs should be administered, but a 
piece of cracked ice or a teaspoonful of w eak tea should be gi\ cn 
ever)' few minutes An abdominal compress should be apphed 
in the follownng manner A towel is wrung out of hot w'atcr and 
placed on the abdomen This is co\ ered ivith w a\ed paper, and 
over this a hght hot-w'ater bottle is placed This compress should 
remain for about forty mmutes, and should be repeated about 
ever)' four hours Occasionally an enema is also \ aluable What- 
ever factor may have the beneficial effect, it is certainly gratifv- 
mg to see how' often this treatment is successful This patient 
has not vomited since the treatment w as instituted, nor did tliose 
other two patients mentioned a moment ago A little later iced 
sweetened orange juice may be gi\ en Gradually the patient is 
returned to a more liberal diet, but milk should be withheld for 
a while All enema may assist in startmg normal peristalsis 
It IS good practice to allow* the child some chewing gum which he 
likes, instead of drugs w'hich he dislikes 
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CONCERNING THE GREAT OMENTUM 

The great omentum was known in the dajs of Herophilus, 
and ever smce abdommal operations have become a commonplace 
it has occupied a position of mterest It has been digmfied as 
an “organ ’ and has been dramatized as ‘ the pohceman of the 
beU}’- ” Nature has shown us that it can plug a hole m the stom- 
ach and radical surgery’' has proved that it is not mdispensable 
to mdmdual well bemg Each j ear adds manj' new titles to the 
volununous hterature concermng it without definmg its status 
m the bodj*'s organization 

The frequency with which neoplasms and inflammatory 
processes are encountered m conjunction with the omentum 
leaves no doubt that it is an important structure from a path- 
ologic standpomt, but its function m health has ne\er been 
clearly defined It seems worthwhile to reMew our present knowl- 
edge of its structure and development, and to examme its reac- 
tion under certam experimental conditions m order to discover 
what part it has m the phj'siologic processes of the body 

The great omentum (omentum majus) appears first as the 
mesentery'- of the stomach (dorsal mesogaster), and at this earlj’’ 
stage presents no structural charactenstics to differentiate it 
from the mesenterj'' of the small mtestines It consists of two 
lanuna of mesothehum with a greater or lesser amount of con- 
nective tissue between, and in the latter the blood-vessels ramify 
This early condition, about six weeks, is soon changed The 
classic descnption associates the change with the rotation of the 
stomach, but it is probable that the great omentum possesses a 
growth center of its own which enables it to deielop, partially 
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at least, independently of the stomach movements With the 
formation of the lesser sac its floor is evtended downward to 
form a broad fold of mesogaster lying m front of the transverse 
colon and the small intestmes By the time of birth, or shortlj 
thereafter, certain adhesions occur, namely, the dorsal surface 
of the mesogaster is adherent to the transverse mesocolon and 
the transverse colon, the surfaces of the mesogaster m contact 
with each other, as the result of the folding, adhere, creating the 
adult condition The portion of the mesogaster extending 
caudally from the transverse colon constitutes the great omen- 
tum 

While the growth just outlmed has been taking place histo- 
logic changes have also occurred The areas along the coiurse of 
the blood-vessels have thickened by the deposit of fat between 
the mesothehal laj^ers and masses of lymphoid cells, taches lai- 
teuses, have developed Shortly before birth the areas of the 
membrane between the blood-vessels are beautifully gossamer- 
like in their thmness and transparency Shortly after birth these 
areas become perforated by many holes, so that the German 
name “Netzes” can be very appropriately apphed to the omen- 
tum 

Durmg the period of childhood the great omentum continues 
to grow downward and a great amount of fat is deposited The 
structure becomes very vascular and it is mterestmg to note that 
the venous radicles increase proportionately more than the ar- 
teries Re^^ewnng the development, we see the mesogaster be- 
ginnmg as a supporting ligament for the stomach, but through 
overgrowth and change of position ceasmg to function m that 
capaaty and imdergomg structural changes suggesting m some 
respects degeneration, and in others, speciahzation of function 

A study of dissectmg-room matenal brmgs out a number of 
definite facts To begm with, the opposing mesothehal surfaces 
do not always adhere Notes w^hich I made on 200 bodies show 
5 per cent m which no fusion occurred and, as a result, the lesser 
sac extended to the caudal hmit of the omental fold Another 
10 per cent of bodies showed only partial adhesion, and in se% eral 
of these the layers could be separated throughout their extent 
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With very httle force I found no case m which the omentum 
was not adherent to the transverse mesocolon 

I agree with Lockwood that the omentum tends to extend 
lower as age advances, and the number of cases m which it reaches 
below the symphysis is much greater after fiftj than before 
The lateral dei elopment also shows a \ anabihty, but this is not 
related to age Occasionally the nght border begins well over 
on the duodenum and extends directly downward, fo rmin g a 
quadrilateral stiucture reaching mto both ihac regions, but m 
most cases there is lack of development of what nught be desig- 
nated as the right lower comer, the stmcture is then not bi- 
laterallj’- symmetnc, but lies more to the left, and this explams 
why the omentum is more frequently foimd m a left hernial 
sac than m a right 

It IS impossible to determine the normal position of the omen- 
tum, as, for mstance, m the standmg position An examination 
of four bodies where death had occurred suddenly while stand- 
ing all showed the omentum more or less drawn up and bimed 
among loops of intestmes, m one the omentum was tucked up 
under the hver weU to the right of the stomach In one electro- 
cuted mdiindual the omentum was massed on the gastrocohc 
omentum, and agamst the greater cunature of the stomach 
while m another it was spread out ox er the small mtestmes and 
the descendmg colon In none of these cases were there an} 
adhesions, of course it cannot be stated positively that the 
“death struggle” did not disturb the normal position of the struc- 
ture The above referred to senes of cadavers showed 10 per 
cent only m which the omentum was reasonably well spread 
out over the mtestmes From the vanous positions m which it 
was noted it seems reasonable to assume that it is earned about 
by the forces of respiration and mtestinal movement At least 
a study of its structure makes it possible to sa}' positively that 
It IS not capable of mtnnsic movements of any considerable or 
purposive extent 

We hav^e seen that fat is deposited m the omentum before 
birth and increases markedlj* m amount durmg the first few 
years of childhood The amount of fat m am individual case 
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bears a close relation to the general fat-depositing tendencies 
for the bod}", and, as in exhausting diseases, it loses its fat as the 
body becomes emaaated, the last to disappear being that along 
the blood-vessels 

Histologically the omentum does not support the general!} 
made statement that it is covered wath pentoneum, we must at 
least say that the pentoneum has been modified When treated 
by Sliver to bnng out the cell boundanes a pavement meso- 
thehum can be seen over the opaque areas carrjnng the blood- 
vessels, but in the spaces between, w"here the perforations occur, 
this typical cellular structure disappears The reticulum is 
made up of strands of cytoplasm carrying a few elastic fibers 
and scantily supplied with nuclei It may be considered a syn- 
cytial netivork markedly eosinoplule in reaction and almost 
unvasculanzed In the child at birth there are lymph-channels 
found m relation to the blood-vessels, but these soon degenerate 
and by the third year they have all disappeared The lym- 
phatics begin to develop about the 20 cm stage, but from their 
irregular development and appearance it seems to me doubtful 
that they eier function as a drainage system for the structuie 

A consideration of the structure and development of the great 
omentum indicates that it must have some important function, 
but while many uses have been suggested, most of these are passive 
and may belong equally to any smular movable peritoneal sur- 
face The fact that the surgeon uses it to cover an area denuded 
of pentoneum or to prevent adhesion of the intestines to wounds 
of the abdominal w’all can hardly be interpreted as a function 
I have already" called attention to its variable position w'hich, in 
this connection, would seem to minimize its function as a ther- 
mal or mechanical protection for the intestines There is much 
eiqierimenfal endence to show that, under the influence of me- 
chanical, chemical or thermal irritation its blood-vessels readily 
dilate, and it has been estimated that its dilated vessels may' be 
made to contain as much as one-fourth of the total blood This 
reaction c\ en w hen quantitatively interpreted does not constitute 
proof of function and, moreover, its nen"ous structure hardly' 
suggests the possibility of such a regulatory’ mechanism as the 
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idea implies The omentum is frequently found as one wall of 
a orcumscnbed mflammatoty process m the peritoneal ca^’lt3•, 
but other peritoneal surfaces form the other walls, and we are 
forced to condude are equallj’’ acti\e m the process It seems 
almost unnecessary* to speak of the suggestion that its cell ag- 
gregates, taches laiteuse, are the seat of antibody formation not 
onlj’ m ^Tew of our present confused ideas on the action of cells 
of this dass, but also because the place of antibodj* formation 
seems to be as obscure to our generation as the seat of the soul 
was to our ancestors 

Experimental work seems, as yet, to offer the onl\* method 
for the solution of the problem of omental function As the 
result of certam experiments earned out for another purpose I 
have made some obsen-ations on the reactions of the omentum 
which are interestmg and suggestive ^^^len the omentum is 
irritated m vanous way's it reacts as do other pentoneal surfaces 
m wound heahng, formation of adhesions, inflammation etc , 
but by' the use of mert matenals and solutions it can be shown 
that it reacts differently from other pentoneal surfaces I can 
illustrate by' summanzmg certam experiments r\hich have been 
recently made Interpentoneal mjections of mert masses like 
India mk, carborundum, ultramarme blue, as 'well as certam 
crystalloid dy e solutions, n ere made m vanous laboratory animals 
and the results exammed at i arious mteri als When the anmial 
was killed fiAe mmutes after mjection it was possible to wash 
off all pentoneal surfaces except the omenta, which remamed 
deeply stamed Microscopic exammation showed that the dye 
particles were hdd to the surface by a coagulum Treatmg the 
pentoneum of a freshly* killed animal with sih er solution did not 
show that the omentum possessed a much greater amount of 
coagulum than other pentoneal surfaces, from which it may* be 
concluded that the injection caused the omenta to react spe- 
afically* 

WTien the experiment was extended oxer sexeral hours not 
only' was the amount of dy*e on the surface mcreased, but the 
coagulum was greater m amount and many small round cells 
were scattered throughout the mass As the reaction proceeded 
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the body of the omentum became tlucker and the blood-vessels 
dilated, the mesothehal boundaries disappeared where tlicy 
were m contact with the coagulum, and the dye A\as transported 
through the intercellular spaces toward the blood-wsscls 

An examination of this process frequently durmg a period of 
two or three weeks sIioito that it is progressive More and more 
of the dye is taken up, enters the small blood-vessels, and is 
carried by the portal vem to the liver The cells in the co- 
agulum increase in number and soon several types can be rec- 
ognized The small round cells are not a part of the scanty 
fluid contents of the peritoneal cavity at the tmie of the ex- 
periment, it seems quite certain that they have not come from 
the blood-stream, perhaps we can call them endothchocytes, 
later macrophages, polymorphonuclear leukoc3ftes, and liunpho- 
cytes are present For our purpose at tins time it is not necessary 
to analj'ze the possible sources of tliese cells and it is perhaps 
suffiaentlj' explanatory to say that tlie process is that of an in- 
flanunatory reaction After a longer or shorter time, depending 
to some extent on tlie size of the injection, resolution is complete 
and the omentum again appears normal 

Since It has been so frequently suggested that phagocytosis 
plays a large part in peritoneal absorption it is interesting to 
observe the reaction to particles so large that tins process is out 
of the question For tins purpose Ijxopodium spores were in- 
jected interperitoneally These arc caught up bj’’ the omentum 
and held just like the smaller dye particles, but it is surprising 
to find tliat they also pass through the mesothehum and enter 
the deeper structure Apparentlj’’ their size pre^ ents them from 
being taken up by the arculation Direct observation of the 
omentum dunng the process of taking up particles fails to fur- 
nish much information The particles pass tlirough the meso- 
thclial wall without regard to cell boundaries, at least in the case 
of tlie larger particles, and leax e no exndcnce of their penetra- 
tion There is no lustologic evidence of stomata or other cellular 
defects to account for the process Crj'stalloids are rapidlv 
taken up and hax e been recovered from the portal \ eiii in a few 
minutes after injection 
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Experiments like those ]ust outhned place a stram on the 
omentum far beyond the normal requirements and, consequently, 
caution must be used m makmg mterpretations At least the 
experiments ha\ e shown us that the omenta act differentlj' from 
other peritoneal surfaces, and, indeed, from other mesenteries, 
through them particulate matter and solutions are taken up 
from the peritoneal ca\'ity and enter the blood-stream There 
seems to be little doubt that bactena and toxins are taken up 
m the same waj ^ 

Under certain arcumstances the general peritoneum acts as 
an absorption membrane, but under normal physiologic con- 
ditions the omentum is the avenue through which the pentoneal 
contents reach the blood-stream most directly 

I do not mean by this discussion to impty that the great 
omentum has, at last, been completely catalogued The per- 
itoneal ca\xty is not normally filled with a arculatmg flmd, as, 
for mstance, the cerebrospmal flmd, consequently there seems to 
be httle reason for so elaborate a structure if absorption is its 
only function, moreover, the pleural caA’itj’’ is also a serous sac 
and functions without a structure comparable to the omentum 
It IS interestmg to think that a structure so long known, so large, 
and so thoroughly studied should be so httle understood 
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PERFORATION OF THE SMALL BOWEL 

The three cases ■nrhich ^\e shall consider in our dime this 
mornin g represent some phases of the abdommal emergenc}' 

The Roentgen examination of the abdomen most often taxes 
the mgenmty of the observer, first, because of the relatively 
homogeneous density of the abdommal viscera m their natural 
state, and second, b\ the necessitj', therefore, of dependance 
upon the production of a silhouette of these \uscera either of the 
lumen, or of the mass of the organ, for AusualiEation This ma}- be 
accomplished by the mtroduction of a contrast medium such as 
banum sulphate the inflation of the hollow \iscus by gas or 
air, or the outhmng of the several separate masses bj* free gas 
m the pentoneal caAuty The last maj* be induced either by the 
spontaneous extravasation from a perforated bowel or by an 
artificial pneumoperitoneum In the case of the abdommal 
emergenev, further it is limited bj" the madvusabihtv* of ma- 
mpulation of the patient beyond the m inim al necessarj' move- 
ment This m general therefore would predude the examma- 
tion m the prone and erect positions as ordmanl}* is done Fur- 
ther if there is mtestinal perforation or obstruction, it would be 
well to not use much if any, of the contrast meal 

How then mav the Roentgen ray be used m such cases to 
aid the process of diagnosis before operation’ These several 
cases will illustrate some of the methods available 

Case I — The first patient Sir N N , aged sixtj'-four, 
laborer, thirteen da5's before admission had a heavy garage 
door topple over on him He broke the fall of it with his out- 
stretched hands, but was doubled up b}' the weight He fdt 
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“sick” at the time, but w as able to get home without help That 
night he drank a glass of milk, ate no food, and soon went to bed, 
complaimng of pain m his “stomach ” About 10 p M he doubled 
up m bed and began to moan At this time he complamed of a 
very severe pain high in the epigastrium and some shortness of 
breath He did not vonut An enema did not rcheve lus pain 
The ne\t morning he had a spontaneous normal stool His 
chest findings are said to have indicated a pneumoma, and he 
was so treated b}’ his home ph3'siaan As time w ent on tlie acute 
pain wore off He could take nourishment in the form of a soft 
diet He became, however, progressively weaker and developed 
a productive cough The daj' before adimssion he had dei eloped 
a marked distention of the epigastnum with increase in his res- 
piratory difficult}' At this time the home physician called Dr 
C R Kennedy (from wdiose service these cases have been re- 
ferred) m consultation 

The patient had had pneumonia five years prexiously witli a 
persistent productive mormng cough His appetite had always 
been moderate He had considerable eructation of gas after 
meals and occasional “heartburn ” 

On admission he was a markedly emanated person of late 
middle hfe with a large and long bonj' framew ork His respirations 
were rapid and shallow', ending m a grunt The skin was drj, 
cheeks sunken, the tongue hea\’ily coated In short, he was dcfi- 
mtel) dehydrated Expansion of the right chest w’as dimmished 
as compared to the left There was dulness to percussion over 
the area usuall> occupied bj' the nght middle lobe, with t}m- 
pany oxer the base, the left chest essentially normal iMoist 
rales w'ere heard o\er the dull area Heart-rate xvas rapid, with- 
out irregulant)' m sounds The epigastnum and the right h) - 
pochondnum presented a marked bulge, extending from the 
xiphoid to just aboxe the umbihcus The rest of tlie abdomen 
was not rigid Blood-count showed 4,450,000 red blood-cells, 
10,100 white blood-cells (88 per cent poljmorphonuclcars), 
85 per cent hemoglobin Temperature 100 2° F , pulse 110, 
respirations 36 The introduction of a stomacli-tube did not 
reheve tlie distention 



PERFORATION OF THE SHAIX BO'U'EL 


509 


Case n — ^The second patient, Mr J H , aged fifty-mne, 
farmer, on the day before admission, while gomg about his usual 
work at the bam, suffered a sudden sharp pam at the umbihcus 
This was so severe that he doubled o\ er and had great difficulty 
m getting to the house The pam was kmfe-hke and reqmred 
several “hj^pos” bj' his home phj'siaan before any rehef occurred 
He did not ^ omit Durmg the mght he was shghtly nauseated 
and developed a shght headache There was no bowel mo^e- 
ment No uimaty disturbance was noted 

He had always been active, had never noted anj' distress 
after meals, or taken any soda habitually Appetite was al- 
wa 3 *s good So far as he could remember this was his first at- 
tack of severe abdommal pam There had never been anj- 
urmaty disturbances 

Exammation on admission re\ealed a weU-nounshed, well- 
de\ eloped man complammg of severe abdommal pam, and 
breathing rapidl}* There was no endence of evtemal mjurj' 
Chest expansion was equal on both sides No irregulanties m 
percussion or on auscultation were noted m either lung fields 
or heart There was an mcreased rate of both respiration and 
heart action The abdomen did not perceptibty mo^ e with res- 
piration There w as much ngidity of the nght h^-pochondnum 
with marked tenderness ]ust beneath the nght nb margm an- 
teriorly There was some tenderness m the nght costo^ ertebral 
angle No masses were palpated, the left side of the abdomen was 
not ngid Blood-count showed 13 800 white blood-cells, of w hich 
92 per cent were pohmiorphonuclears Unne Specific gra\Tty 
1 029, aad reaction, few pus-cells no albumm Temperature 
100° F , pulse 105 respiratioh 35 

The two patients m common exhibit the followmg simiptoms 
Sudden, sharp, sei ere abdommal pam assoaated with a flexion 
attitude some respiratoix diflicultx , and no demonstrable urm- 
arx* signs of consequence In the first there are said to ha\ e been 
defimte changes m the chest and he now shows e^^dence of some 
m\ol\ement m the nght base although pecuhar m character 
The first further show s a bulgmg area of tj’mpanj’- m the nght 
hj-pochondnum, the second a rigidity of the nght hjpochon- 
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dnum The blood-picture and temperature would indicate a 
relatively active infection 

Their lustory of sudden sharp doubhng pain in the upper 
abdomen without direct trauma, and in the absence of any un- 
usual urinary findings, would suggest for our differential diag- 
nosis perforation of a gastnc or duodenal ulcer, rupture of an ap- 
pendi\, acute cholecystitis, acute mtestinal obstruction, acute 
pleuritis, or acute pancreatitis The differentiation w'e shall as- 
sume as being made only from the Roentgen appearance In 
perforation of an ulcer or of the bow'cl we would expect to find 
free gas m the abdomen , m rupture of the appendix this would not 
be so probable, in fact, rare Very little further information as 
to the appendix could be suspected saxc with a banum meal 
demonstrating a spastiaty, or permitting a localization of the 
pain point in reference to the bowel This is impractical with 
these patients Acute cholecystitis does not offer much assist- 
ance to the roentgenologist Occasionally, wnth the rehne- 
ments of teclmic available m the larger laboratones, a distended 
gall-bladder might be xasualized Nor does an acute pancreatitis 
aid one by hanging out a sign, sax'e as a remote possibility, of sulli- 
cient enlargement to increase tlie arc of the duodenal loop if one 
should administer a barium meal Here the same inadxnsability 
applies as with the appendix The acute intestinal obstruction, 
how'ever, one should be able to detect wnth the collection of a 
greater or lesser amount of gas m the distended bow'cl, producing 
a silhouette of the fine \ ahoilaj of the upper small bow'el, and tliere 
mav, further, be flmd levels obscrx'cd m the distended loops 
With pleuritis (possibly diaphragmatic) of such marked symp- 
toms of pain and distress one w'ould expect to find considerable 
fluid or increased pleural density 

If there has been a perforation w'lth the extravasation of gas 
and alimentarj contents the gas will seek the upper levels of the 
abdomen When the “break through” has occurred into the 
lesser omental sac and the foramen of Winslow is closed, it will 
be incarcerated there How oxer, provided the perforation has 
been anterior, or the foramen of Winslow- is patent, the gas will 
be in the greater sac Ihe patient Ijing supine, it w'lll be dis- 
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tnbuted along the antenor abdominal wall in the greater sac or 
along the gastrohepatic hgament or under surface of the hi er in 
the lesser Suppose the patient has his head and trunk elevated 
so that he rests m a senu-Fouler’s position, or eien more ver- 
ticall}’- (such as nught be accomphshed on a tiltmg fluoroscopic 



Fig S6 — ^Ir N N , supine position Note the area of lessened densits 
to right of stomach shadors as mdicated b^ the barium Marked ele\-ation 
of the nght diaphragm 


table), the gas will, if free, accumulate beneath the leaies of the 
diaphragm on either side 

With an obstruction in the small mtestme there should be 
nsuahzed the loops of bowel distended by the accumulated gas 
and fluid Supposmg this has occurred and the patient is then 
elevated to a partial Fowler’s position, there would be estabhshed 


512 


CARLETON BARJJHART PEIRCE 


fluid levels in the distended loops vith the gas distending the 
loop of gut above each fluid level 

One further possibihty should be considered in our differential 
diagnosis, namely, subphremc abscess The orgamsms associated 
with the production of the subphremc abscess are most commonly 



Fig 87 — Mr N N in semi-Fowler’s position, sho\ving marked clc\"ition of 
right dome of diaphragm n ith thick diaphragmatic shadow and small amount of 
air immediate!} below the dome Also some indication of the lessened density 
overlying the entire right h) pochondrium 


of mtestmal ongm and are gas formers Therefore, a sub- 
phremc abscess should offer in the semi-erect position the radio- 
lucency of gas or air overlymg the level margin of an area of 
definite radio-opacit}% the fluid of the abscess Such a lesion, of 
course, might be a sequel of perforation 

The first patient’s condition did not warrant much manipu- 
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labon Examination under the fluoroscopic screen m the supme 
portion revealed the fixation of a markedlj' elevated nght dome 
of the diaphragm An increased density of the lower half of the 
nght lung field suggested a pneumomc process In the nght 
hjpochondnum and apparentl 3 ’’ aidmg m the displacement of the 
diaphragm upv ard was an area of dummshed density (Fig 86) 



Fig SS — ^Mr N X after opaque meal, patient l}ing on side, shoiring gas 
antenor to mass of In'er and fluid, mth stomach posterior 

Its contour suggested a vei^’’ grosslj dilated stomach But the 
stomach was thought to be ^'lsuahzed by its retainmg content 
pushed downward and to the left The patient was given 2 
oimces of the banum meal The stomach was then shown defi- 
nitel}’- to be displaced as thought, and not formmg a part of this 
less dense area overlj-mg the hver shadow In the semi-Fowler’s 

lOL. 12—33 
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position Ave thought we could detect a fluid level and gas bubble 
beneath the right phrenic dome (Fig 87) ^Vlth the patient 
turned on his side one can readily distinguish the relative dif- 
ferences in density of flmd and gas in the area described (Fig 
88 ) 

We may conclude that this is a patient with fluid and gas, 
apparently encapsulated, m a large area beneath the right 



Fig 89 — Mr J H , patient supine, shoeing a faintly Msualized area of less 
cned dcnsit> o\erl>ing Ii^er shadou 

phrenic dome, overlying the hver shadow, and displacing the 
diaphragm upward One would be inclined to the conclusion of 
a subphrenic abscess, due possibly to a perforation of the upper 
bowel at the time of the onset of the present illness 

Upon making a small midlinc incision, under local ancs- 
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thesia, ]ust beneath the ensiform, the surgeon was greeted at tlie 
peritoneum bj' a gush of foul-smelhng gas and about 4 quarts of 
a thin muddy green, verj' foul, purulent fluid A similar ex- 
pulsion ensued with each mspiration, the patient’s respirator 3 ’^ 
difficult}’’ decreasmg at once, and the abdommal distention dis- 
appearmg The wound was closed with dramage Subsequent 
examination of the stomach has shouTi multiple scars m the pre- 
pylorus and duodenum, one on the an tenor wall of tlie bulb 
more recent than the rest The abscess caxity v\ as limited by the 
falciform hgament, tlie parietal and xusceral pentoneum m the 
prehepatic space and the lesser and greater omentum 

One film was made of the second patient to check as to tlie 
possibiht}* of a renal calculus He was too ill to be studied to any 
extent On this fibn (Fig 89) there inll be noted an ovoid 
area of lessened density overl}ang the hepatic shadow on the 
nght There is no endent free subphremc gas This would 
suggest some accumulation of free gas m the pentoneal cavity, 
most probably due to a perforated upper bowel Further con- 
clusions could not be drawn 

With the pro\nsional diagnosis of perforated ulcer a lapa- 
rotomy ensued nineteen hours after the onset of the pain A 
large amount of free milky flmd was found in the peritoneal 
cavity with no appreciable amount of gas On the antenor 
wall of the duodenal bulb there was a perforation about the size 
of a match head 

Case m — ^The third patient, Mr C N , aged fifty, busmess 
man, presented a shghtly different senes of events leadmg up to 
his admission Two days before while at his dub, he had run 
agamst the corner of the. pool table, hurtmg himself m the lowier 
abdomen He had some pam at the time, but reached his home 
without assistance There he famted, and his physiaan was 
called The patient’s condition was not thought to be very 
senous But the pain m the abdomen increased in sei enty, the 
abdomen began to distend, and no bowel moiement could be 
induced by enemata 

Almost twentx-four hours after the injui}’’ (at the time ap- 
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parently tnvial) he was admitted to the hospital His chief 
complamt was pam m the lower abdomen, mabihty to move the 
bowels, and mcreasmg distention There was no history of pre- 
vious illnesses obtamcd 

Exammation revealed a well-nounshed, well-developed man 
His respirations and pulse were mcreased in rate, but no ir- 
regularities were demonstrable m the thoraac viscera The ab- 
domen was not board-hke, but distended from the ensiform to the 
pubes There was a shght bnuse on the nght side of the pubes 
just above the margm of the pelvis, and almost concealed by the 
pubic hair There was a shght dulness m the flanks Urme 
Speafic gravity 1 027, aad, shght amount of albumin, no casts, 
a few pus-cells on one field Blood-count 4,950,000 red blood- 
ceDs, white blood-cells on admission 4100, next mommg 6700 
(60 per cent polymorphonuclears) , hemoglobin, 90 per cent 
Temperature, 100® F , pulse 120, respirations 25 

The patient presents m general the same sort of story, save 
that there has been mtroduced here a factor of direct abdominal 
trauma Agam the question of differentiation, chiefly of per- 
foration of the upper bowel, or of the appendix, and subphrenic 
abscess is mtroduced The pam is m the lower abdomen, there is 
a suggestion of fluid accumulation m the flanks, and a diffuse 
distention 

Upon the msistence of the patient’s family and at the re- 
quest of the consulting physiaan the patient was examined more 
thoroughly than the former cases 

The patient’s condition was apparently fair He was first 
fluoroscoped and filmed m the erect position (Figs 90, 91) 
This revealed a marked accumulation of air beneath both leaves 
of the diaphragm, demonstrated by the crescentic areas of in- 
creased radiolucency beneath each diaphragm dome Further, 
multiple horizontal levels of increased density surmounted by 
half-moon-shaped areas of lessened density, as of gas-inflatcd 
bowel, were seen all through the abdomen This appearance was 
interpreted as free gas beneath the diaphragm, and a disten- 
tion of the small bow el with an accumulation of fluid in the several 
oops This last would suggest an obstruction of the lower small 
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bowel with probable perforation These fluid levels were, of 
course, lost wuth the patient supine 

Confirming this preoperative diagnosis, a laparotomy re- 
vealed a rupture of the ileum 4 inches from the ileocecal valve 
There were tVi'o small perforations as though the loop of gut had 
been pmched Considerable exudate and free flmd lay m the 
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Fig 90 — Mr C N , erect position showing crescentic areas of lessened 
density beneath each dome of the diaphragm and dilated loops of bowel m 
the abdominal shadow 

pelns The small bowel was distended and inflamed above this 
pomt, at which there was a defimte obstruction There was a 
generalized pentomtis 

These 3 cases demonstrate First, a probable perforation of 
a duodenal ulcer m a patient with a histoiy suggestive of pre- 
Mous gastro-mtestmal distress The terminal difficulty* has 
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been possibh induced by tlie indirect traiuna of sudden cliangc 
in position and decrease in abdominal a olunie The sequel has 
been the development of a subplirenic abscess Second, a per- 
forated duodenal ulcer without previous lustory The predis- 
posing cliangcs and the nicclianics of the perforation are not evi- 
dent There was but little liberation of gas into the peritoneal 
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the abdomen, erect position 


space But a suflicicnt amount is present to pennit diagnostic 
deduction Third a perforation of the lower small bowel, ap- 
parently following upon direct trauma to the intestinal wall, 
wnth much extravasation of gas Also obstruction in the lower 
portion of the small bowel with the accumulation of fluid and gas 
IS shown bj the multiple fluid levels 

All these casts were examined under the fluoroscopt with a 
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Tniniinuin amount of mampulation The conclusions m each 
have been drawn from the standpomt of the relationship of un- 
usual areas of lessened and mcreased density' m the shadow of the 
abdomen The character of these shadows, relatmg to their 
debsity, contour, and distnbution, is of considerable diagnostic 
value Defimte pertment mfoimation is demonstrated as ob- 
tamable m this wa}', from the location of the areas of gas con- 
tent, both without and withm the bowel Attention is agam 
called to the flmd le^els m obstruction as has been pre^Tousl3 
described b\' others This maj- assist the surgeons m determm- 
mg the pomt for masion, namelj-, for the upper small bowel or 
for the lower 
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CASES ILLUSTRATING THE VALUE OF ORTHOPEDIC 

MEASURES IN THE TREATMENT OF ARTHRITIS 

r 

In the treatment of the acute arthntides whidi are accom- 
panied by temperature, toxemia, and prostration, with the local 
mamfestations of swelhng and pain m jomts, the attendmg 
physiaan’s attention is too frequently centered on the general 
condition He knows well that the local s3miptoms and signs 
will subside m due time after the febrile and toxic mamfestations 
begin to dear In addition to the general medication, local ap- 
phcations of salicylate preparations are used empirically both 
for the psychic effect upon the patient and m the hope of some 
local absorption The pam is controlled by sedatives Seda- 
tives depress npt only the sensonum, but the entire central and 
sympathetic nervous systems, thereby further derangmg met- 
abohc processes In some acute cases sedatives may be neces- 
sary to make pam endurable There are, however, certam fun- 
damental pnnaples which, if properly applied m the acute 
arthntides, will frequently decrease or obviate the necessity of 
opiates or sedatives, and vtU further make for a more satisfactory 
result It IS these methods which I will emphasize espeaaUj' at 
this chmc 

The possessors of these acutely pamful jomts object strenu- 
ouslj’- to the motion or handhng of their extrenuties Thej"^ de- 
mand immobihty They learn mdividually the relation between 
“rest and pam ” Pam m arthntis is due to the inflammatory 
reaction mth sensory nen^e mvolvement and to muscular spasm 
The spasm of musde in the adjoimng segments is a physiologic 
reaction, the natural protection against motion, productive of 
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pain Rebef of this niusde spasm is clearly indicated This 
can be accomplished by fixation, sphnting and traction, indi- 
vidually or, better, combined In the non-articular cases ade- 
quate fixation is simple The polyarticular type requires the 
exhibition of considerable ingenuity 

Adequate fixation demands that the patient be more com- 
fortable and more easity cared for i\nth the apparatus than with- 
out The added requisites for this adjunct to the medical arma- 
mentarium are simphaty of apparatus, accessibihtj of the 
joints for local treatment, and absence of any source of dis- 
turbance of the arculation Anjmne \iell versed in the use of 
plaster-of-Pans dressmgs, Thomas splints, and simple traction 
devices can aid materially m reduang the discomfort of these 
acutety inflamed joints Poorty padded, loosely applied, and re- 
peatedly removed sphnts are a source of irritation both to the 
patient and the attendants This type of apparatus gives no 
rest and hence no rehef from pam 

The position of fixation m acute joints demands consideration 
In each mdividual joint there is a certain position naturally as- 
sumed for complete relaxation Fortunately these positions ap- 
proximate both the anatomic position and the positions of op- 
timum function The mdmdual patient is the best judge of 
the position of comfort of the mdivndual joint Their opinion 
should receive due attention Fortunatety, in these vcrj' acute 
cases, limitation of motion or tlic fear of future ankylosis may be 
set aside Temporarily the positions of optimum function can 
be sacrificed for the positions of relaxation In the subacute 
stages this concession is not pemussible, for it is in tins stage 
that fixation or ankylosis of jomts occur 

Ank3dosis occurs onlj' where there has been mtra-articular 
destruction changes m sjmovia, cartilage or bone Limitation 
of motion maj' occur from mtra-articular adhesions in the sj'- 
novnal pouches or cluefly as fibrosis of the capsule and peri- 
articular structures The gliding fasaal planes are obliterated in 
the juxta-articular tissues Mobility in the joint is limited, but 
there is not ankjlosis 

In those patients in whom it is apparent that the mtra- or 



VALUE or ORTHOPEDIC MEASURES DC ARTHRITIS 523 


pen-articular disease may be antiapated to be of long duration, 
pro^^slon should be made for the prevention of deformi^* and 
the retention of the position of optimum funcfaon m each jomt 
Apparatus should be supphed and the patient properh' mstructed 
as to the reasons for the necessity of its use until the disease 
process has become entirelj’ quieted Part time use of the appa- 
ratus is more desirable vhere permissible Patients if ambula- 
torj’ or senu-active need the correctmg apparatus more at mght 
than when up and about The essentials of such apparatus must 
be simphatj of construction, readmess of apphcation or re- 
moval, and comfortableness when m effective use 

The optimum position for ffxation at the shoulder-jomt is 
at abduction of near SO degrees upon the scapula with ff evion of 
about 15 degrees anterior to the sagittal plane of the trunk In 
ankj’losed or partiaU}* fixed shoulder-jomts tine permits ready 
approximation of the hand to the face, head and collar-button 
regions The compensatoi 3 * mcreased scapular mobihtA* adds 
much to this function The elbow is best fixed at a 90 degree 
angle This is a comfortable and mconspicuous earning po- 
sition, also permitting comfortable use of a desk or table and 
the face can be reached uith the ordmar}’ food transportmg 
tools At the wnst the hand is best fixed at from 20 to 25 degrees 
dorsiflexion, this bemg the position of power m the hand grasp 
WTiere there be mvohement of all metacarpal and phalangeal 
jomts, the optimum position is that assumed by the hand in 
completely graspmg a baseball This overcomes the disastrous 
disabihtA* of the fiat hand 

The hip-jomts, when ank^losed, function best m abduction 
of about 15 degrees and shght internal rotation The knee- 
jomts should be fiexed verj’ shghtlj' The fo'ot should be fixed 
at from 5 to 10 degrees plantar fiexion 

Case I — ^Female, aged mneteen, entered the hospital July 
10, 1926 In Februaiy, 1926 an acute attack of to nsilli tis fol- 
lowed bj’- acute poU-articular arthritis, mvohTng the left elbow 
left wnst, and the small jomts of the left hand There was slight 
m\olvement of both knees, with more severe reaction m the 
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left ankle and nudtarsal joints The prostration was severe, 
the temperature vaned from 101® to 103® F for tTio weeks, 
gradually subsidmg With the subsidence of temperature the 
swellmg and pam cleared m all jomts but the left ankle and mid- 
tarsus 

After the afebnle penod was estabhshed tonsillectomj' was 
done This was followed by still further improvement in the 
jomt condition However, the left ankle and tarsus remained 
persistently painful The patient was m the hospital about 
twelve weeks There was no evidence obtamable to give sup- 
port to a suspiaon of a Neisserian mfection 

She states no effort had been made to keep the foot and ankle 
supported, and that on leaving the hospital her toes were drawn 
down so that the foot could not be placed on the floor, and nalk- 
mg with crutches was necessary 

The patient was first seen four and one-half months after 
the onset of her acute illness She was walking on crutches, 
bearing no weight on the left lower extremity Her general 
condition was good, physical findmgs were negative except for 
the left ankle and foot The foot was in a marked eqmnus po- 
sition — at more than 135 degrees, moderately swollen, cyanotic, 
and cold The tendo achilhs was contracted and fixed, the 
tibio-astragaloid jomt was very stiff, but not absolutely ngid, 
the sub-astragaloid and nudtarsal jomts Mere stiff The an- 
terior foot was in shght varus, and its joints u'ere slightly mov- 
able Attempted manipulation of the foot did not give rise to 
much pain 

v-Ray exanunation showed m the tibio-astragaloid jomt the 
cartilage almost entirely destroyed, and the normal joint space de- 
creased The subhstragaloid and nudtarsal joints showed more 
cartilage destruction wnth marked bone atrophy surrounding 
The tarsometatarsal joints were fair to good 

The patient was ad^'lsed of the necessity of improving the 
local arculation m the foot and ankle There w'as not enough 
tenderness to contramdicate weight beanng if this could be 
accomplished It w'as thought also that some correction of the 
equmus could be obtamed by gradually applied force A plaster 
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boot was appbed, making an extension heel level with the toes 
Instructions were given to try weight beanng with the crutches 
In two weeks the patient could walk across the room without 
crutches She complamed only of tin glmp sensations m the 
foot The plaster dressmg was wedged three times, so obtammg 
shght correction It was removed on the third week Circula- 
tion was distmctly better, there was defimtely mcreased mo- 
bihty m the antenor foot, but the equmus deformity m the tibio- 
astragaloid jomt had not been changed A new plaster with 
high heel was apphed and wedged m one week In this dressmg 
the patient walked fairly well with onlj' a cane 

Operation was advised after five weeks of weight beanng 
It was necessary to do a plastic lengthemng of the tendo achilhs 
which was repaired after carefully but forably breaking up the 
ankjdosis m the tibio-astraglaoid and midtarsal jomts The 
foot was dressed at 90 degrees upon the leg, recogniamg that 
reankjdosis would doubtless occur On the fourteenth day 
gradual weight beanng was started Crutches were entirely 
discarded at the eighth week, there is a hmp due to very shght 
calcaneus position and fixation m ankle-]omt and midfoot 
There is slight subastragaloid motion and marked mcrease in 
the mobihty of the antenor foot At the end of se\en months 
this patient had learned to walk with a very shght hmp, was 
workmg full tune, and could dance three to four hours with only 
moderate pam Improvement m function mU contmue for some 
time, but there will always be marked limitation of motion m 
the ankle and foot Arthroplasty at the ankle-jomt may later 
be given consideration 

It IS probable that limitation of motion could not have been 
avoided, but the penod of disabihty and the necessitj’^ of op- 
erative correction could have been prevented In this case the 
total disabihty in the use of the left loner extremity was due to 
the equmus deformity m the left ankle and foot, so preventmg 
approximation of the sole of the foot to the floor This drop- 
foot nas acqmred m the course of the acute arthntis and m its 
convalescmg stage This deformity would have been prevented 
by any measure directed to mamtammg the foot at a right 
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angle on the leg Blocking up the foot inth pillows or a simple 
right-angled foot-leg splint would ha^e sufficed 

The surgeon familiar wnth bone and joint patliology enters 
the picture also in that group of clinically confusing cases re- 
quiring a differential diagnosis betw een acute arthritis and acute 
hematogenous osteomj’’ehti3 in the articular regions The late 
diagnosis is simple The early differential diagnosis is difficult 
j\Iuch progress has been made in the diagnosis of acute appen- 
diatis In tlus condition earlj’^ surgical treatment is easy and 
recoxery' in most cases is rapid The treatment of appendiceal 
abscess requires more refined surgical judgment and technic 
Comphcations are frequent and more serious Reco\ cry is less 
certam and more prolonged So early inasion and adequate 
drainage of acute osteonn ehtis gi\ es greater possibihtj’’ than tlic 
late operations for the treatment of destructive osteomyelitis 
W'lth complicating suppuratn e artliritis 

Case II — \y S , aged fne Adnutted November 25, 1920 
The cluef complaints were (1) pain and swelhng of lups, shoulders, 
and knees (2) Contracture of both lower extremities (3) 
Fever and general malaise Four weeks before admission the 
tonsils were removed in the acute stage of the inflammation 
The first night following tins the patient had a high tempera- 
ture w ith delirium Fe\ er contmued, and one w eek later pain in 
nght hip followed by local swelling, tenderness, and redness 
A few’ days later similar signs in the left lup, with later ln^ oh e- 
ment of the left shoulder and knee The temperature has per- 
sisted, at times reaching 104® F The contractures haxe become 
progressnely worse, especially in the past five days 

Physical Examination — Shows a boj about fi\c years old, 
xery sick, and in great pain, emaciated, lying on his left side, 
both knees flexed, and the thighs flexed on the abdomen Any 
attempt at motion causes him to ciy’ out w ith pain 

The throat is reddened, portion of left tonsil remaining 
There is a soft cardiac murmur, apparently hemic, the thorax 
and abdomen show a slight maculopapular eruption 

The joints of the upper extremities are negatiie Both 
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lowers sharply contracted, the right more than the left, region 
of hip-jomts swollen, tense, red, very tender Any motion pre- 
vented by pam 

The temperature was 102° F The pulse was 130 The res- 
pirations were 22 

Laboratory Findings — On November 26, 1920 the red blood- 
cell count was 2,900,000, hemoglobm, 55, the white blood-cell 
count was 15,000, polymorphonudears, 60 per cent The 
Wassermann test was negative Culture showed staphylococcus 
A diagnosis of acute rheumatic arthritis was made, and the 
followmg treatment started Sodium sahc^late, gr xxx to xl 
q d Sodium bicarbonate, tr oppi, and codem sulphate for 
pam, meth}'! sahc 3 dates and heat locally, force food and fluids 
Several da}'s later the general condition showed shght im- 
provement, pam and swelhng m nght hip persisted, though 
movements were less pamful, and “now the extremities could be 
almost wholly extended “ Temperature ranged from 99° to 
104° F , pulse 130 to 150, respirations 20 to 30, white blood-cell 
count advanced to 17,500 with 75 per cent pol)miorphonu- 
dears 

The progress sheet now states that the nght hip-jomt at 
this time could hardly be regarded dmically as a suppurative 
arthntis, but suspiaous a.-Ra 3 's the followmg day showed 
acute osteom 3 'elitis of the nght femoral head Immediate m- 
asion and dramage was done AVithm twenty-four hours tem- 
perature dropped below 101° F , and remamed so Dramage 
was profuse and persisted for about four weeks 

Now after the lapse of another month the patient came under 
m 3 >' observation for the purpose of correctmg the acquired de- 
formities The lower extremities showed a severe flexion-ad- 
duction, contracture at both hips, a pathologic dislocation on the 
nght, with absorption of the femoral head and a postural dis- 
location of the left femur with the head m the posterosupenor 
position The pelvis wras sharply tilted on the lumbar spme, 
the lumbar lordosis was a part of the thigh flexion contracture 
Corrective treatment was mstituted m the wa 3 ’’ of bilateral 
traction, gradually mcreasmg the hip abduction as muscular 



ROBERl D SamOCK 


S2S 

relaxation took place Conscrv'atne measures at reduction 
failed on the left hip, the right femoral neck was brought down 
to the acetabular caMtj' and held in abduction in plaster After 
a period m a walking apparatus to harden the left lemur an open 
reduction was done, the head of the femur later absoibed under 
pressure 

Eight months after starting the reconstruction work this boN 
was able to get about under hib own pow'cr and without support 
of an} kind Ihirty-four months after the onset of In'; trouble 



Fig 92 — C i«!c II WHicn first beginning to stand it Iiii bedside 

this boy walks twenty blocks to and from school, “besides what 
he runs around after school He can W'alk a crack vcr>' well, and 
can stand in a common doonvay and touch each side with his 
feet His left hip, how'cvcr, is still partially stiff, and his limbs 
don’t de\elop as fast as we think they should ” Quotation is 
the parent’s statement Motion at the hip-]oints is about half 
normal 

In this case one week after admicsion theie was a period 
w hen the “extremities could be almost w holly extended ” At 
that time or soon after had traction been applied wuth protec- 
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five spTintuig, certainly the postural dislocation of the left hip 
could have been avoided, and the destructive changes in the 
head of the right femur decreased b\- earher recogmtion of the 
suppurative arthritis The pathologic dislocation should be re- 
garded as preventable The prevention of these combmed 
deformities would haie saied the senous and prolonged 
surgical treatment The ultimate function would have been 
better 

The orthopedist m too man3' hospitals is regarded as the re- 
pair man, to be called onl}- after the wreck has occurred The 
cardiologist is at a distmct disadvantage when deahng with an 
adolescent endocarditis secondarj* to a recurrent tonsilhtis 
He should be more mterested m the prevention of other simil ar 
cardiac disabihties The men on repair dutj* are usuaUj’ work- 
mg harder and with less pleasure than those on construction 
work Construction is simpler than reconstruction In the 
acute and subacute arthntides prevention of defonmt3' is easier 
than the later correction of a defoimit3’ penmtted to ha^ e be- 
come fixed 

The vast majont3'’ of deformities m subacute or chrome 
arthntis are the deformities of fiexion and adduction The chief 
cause of these deformities is muscle spasm produced b3’' ]omt 
imtation, and the greater strength of the adductor and flexor 
groups m each segment of the bod3* For a jomt to become fixed 
m the deformed position considerable time is reqmred The 
mflammatorN' process must have produced much pen-articular 
scar tissue or enough destruction of cartilage and bone to produce 
an actual ank3dosis In those cases of defoimit3' and hmitation 
of motion b3’ changes in pen-articular structures the fibrosed 
and contracted tissues can be stretched gradualh' b3 vanous 
t3-pes of apparatus, or under anesthesia with opera ti\e pro- 
cedures, optunum functional positions of the segments can be 
restored These restored positions must be mamtamed until 
there is shown to be no tendenc3' of the deformit3' to recur 
The gradual correction of these fibrosed and contracted 
structures is b3' far the safer This reqmres much fortitude on 
the part of the patient with consistent and constant effort on the 
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part of the attending surgeon Failure of progress is an early 
indication for more radical therap}' 

Manipulation of stiff jomts under anesthesia demands more 
respect and consideration than is usually accorded the proced- 
ure With pam obscured by the anesthesia, much damage is 
often done to both soft parts and bone Secondary to the in- 
flammatory reactions and to disuse there occurs alwajs much 
bone atrophy The leverage exertable by passive force on 
jomts IS tremendous Fractures of long bones do occur in the 



Fig 93 — ^Turner splints in plaster-of-Pans segments for gradual correction of 
l^nee-flexion deformity 


course of thoughtless manipulations But the less easily rec- 
ognized mtra-articular fractures produced in these manipula- 
tions give rise to far more disaster owing to their greater fre- 
quency 

If the purpose of the manipulation be to obtain motion in a 
stiffened joint it must be known that the joint cartilages are 
mtact Sufficient gentleness must be used to avoid teanng of the 
capsule, mjury to cartilage, or hemorrhage within the joint 
Multiple gentle manipulations are better therapy than single 
forceful and extensive movements jNIotion obtained without 
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such considerations is usually lost quick!}’-, or if retained, the 
joint is the painful crepitating type For most people and most 
purposes a stiff and painless jomt m good functional position is 
far preferable to a jomt movable but pamful 

For the correction of flexion deformities there is a multi- 
phaty of devices, each partaking of the mechamcal mdividualitj’- 
of the designer The fundamental prmciples are based on (1) 
direct traction beginnmg in the Ime of the deformity and gradu- 
ally altered to the corrected position, (2) distraction by means of 
the screw pnndple — as m the Spamsh -wmdlass on extended 
levers, the tumbuckle or the rack, and pmion WTiere the ad- 



Fig 94 — Leather tumbuckle knee brace for correction of knee-flexion de- 
formity 


jommg segments are long, peimittmg considerable leverage, 
distraction is accomphshed by the simple wedgmg of plasters 
This is particularly true m early subacute cases where the fixa- 
tion of the jomts is not yet firm 

In the group of spondyhtis cases mamtenance of proper 
weight-beaimg hues is of major importance Severe pam m these 
cases usually follows overactivity or hftmg strams Mmor 
trauma, productiN e m the normal back of httle or no disabihty, 
often produce, in these arthritic spmes disabihty of marked de- 
gree and prolonged duration Support of the trunk is mdicated 
early m these cases not onl} to give symptomatic rehef by fixa- 
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tion, but also to pre\ent the flexion defomuty that is too readily 
accepted as a necessar)' end-result WTien true bony ankylosis 
in these spines has occurred, pain disappears and the danger of 
the crooked back is past Support by plaster jackets or well- 
fitting back braces is altogether palhative treatment, but this 
IS very grateful to the patient and adds to his comfort while 
mvestigation and elimmation of his foa of infection are m prog- 
ress 

Case in — Female, aged se\entj-two First seen November 
28, 1924, with a chronic mfectious arthritis of the hip, non-sup- 
purative, wnth both destruction and prohferation m bone 

Since middle age she has always had indefinite and general- 
ized. “rheumatic” pams There have been repeated attacks of 
“sore throat,” but not “senous enough to bother about ” In 
early 1923 the patient had an attack of “quinsy ” Withm a 
few weeks there was pain and swelhng m nght hip region with 
some pam and swelhng m finger-joints After two or three 
weeks’ rest m bed the acute pain gradually subsided, but in the 
nght hip there persisted stiffness, dull and achmg pain, made 
worse on attempted weight beanng In the past three months 
any motion is accompamed by “gratmg and grmding” percep- 
tible not only to the patient, but audible to those in the same 
room The hip pams are more pronounced “when the throat is 
sore " 

Examination — Show's a woman of advanced years, who ap- 
parently looks to be sick and m pam She is able to walk across 
her bedroom with a cane, before takmg a step the nght lower is 
“wiggled” several times to get it “just so ” There is a bad 
nght limp, also an audible coarse crepitation 

The nght thigh is shghtly flexed and adducted, the ad- 
ductor muscle group is on guard, shortenmg about ^ mch, act- 
ive motion IS not obtamable m the supme position, passive mo- 
tion IS about one-fourth normal m all directions, but painful 
and accompamed by coarse palpable crepitation m the hip- 
joint All other jomts are free and unlimited in motion, no 
marked arthntic changes 
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Dental condition good, the tonsils are ven* large and badlj'- 
infected The cardio\'ascular changes are not notable 

•X-Ray examination (Fig 95) shows m the right hip obht- 
eration of normal jomt contour, cartilage destruction, erosion 
ot the supenor portion of acetabulum with new bone formation 
on the margin The head of the femur shows destruction of 



Fig 95 — Case III A tjTie of so-called "senfle arthiDpath>.” 


bone m the supenor third, -with some flatt enin g of the head 
and new bone production at the capitocerxncal junction In the 
mtertrochantenc region there is an appearance suggestive of an 
old mtertrochantenc fracture muted m anatomic position 
(There had been no histor}* of recognized trauma ) 

Treatment — ^The mdications were defimte (1) No weight 
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bearing (2) Traction for relief of pain (3) Regular elimina- 
tion to avoid all possible absorption from a secondarily infected 
intestinal tract (4) Tonsillectomy for removal of the most 
obvious primary source of infection Carr 3 'ing out the first 
three indications and using local antiseptic measures for the 
tonsils the patient’s condition at the end of thirty days was 
perceptibly improved Tonsillectomy was then done 

At the end of si\ weeks traction was used only half time 
wlule m bed, crutches were used for three months, beginning 
to bear weight very gradually At the end of nine months, us- 
ing an elevated heel on her shoe, this patient could get about the 
house freely and with very little discomfort The crepitation 
had decreased markedly, range of motion had increased to about 
one-third normal Without after-effects she could walk a block 
at a time, and on one occasion had walked four blocks, but the 
following day had more than usual discomfort 

This case is a striking example of the so-called senile ar- 
thritis The etiology here is clearly the primary acute ton- 
sillitis with Its peritonsillar abscess Hic chronic constipation 
aided in this toxic onslaught Dcx’clopment of disability was 
rapid There occurred here in six to eight months more de- 
struction than usually occurs in as many years 

This tjTJC of rheumatic hip usually presents a history of long 
duration, with symptoms not at all severe, rarely does the pain 
or limitation of motion become disabling unless aggravated by 
some minor trauma or sharp decrease in the patient’s general 
resistance With increasing age and consequent decline in the 
normal rcseix^e strength the disability becomes progressively 
more noticeable It is generally accepted, though not sufficiently 
proved, that the etiology is a chronic infection secondary to a 
more remote focal infection The primary infection usually 
gives rise to so httle local disturbance that its importance is 
easily ox'erlooked Many doctors arc still to be convinced of 
the late effects of focal infection Patients can hardl> be ex- 
pected to be able to grasp the relationship betuecn a throat 
which is “only sore occasionally” and the far remote joint pain 
They arc less coninnced when they can be told no more than that 
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each suspected focus must be elimmated and that the result to 
be accomphshed will be no more than the stoppmg of the progress 
of the disease They are hardly content to “stop gettmg worse ” 
Their desire and demand is to be cured As a result of this men- 
tal state the promise “to cure’ gams temporanlj' a patient for 
the wilhng or untramed cultist or the dishonest and umnformed 
practitioner 

S^miptoms will subside m these cases onlj’’ after eradication 
of the focal cause and on giAing the affected jomt the oppor- 
tumt\ to rest bj' decreasmg irritation from both motion and 
weight beanng After the progress of the disease has been 
stopped, if disabihty warrants, reconstruction can be done m 
the way of plastic operations for mcreasmg range of motion 
Length of the extremit}’^ can be gained by ele\'ation of the shoe 
This hft helps to restore the normal mechamcs of the other por- 
tions of the bod}- 
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I CASES OF VOMITING IN CHILDREN DUE TO ME- 
CHANICAL OBSTRUCTION AT THE PYLORUS 
H ' CASES OF VOMITING IN CHILDREN DUE TO TOX- 
EMIA 

I AATSH to present two groups of feeding cases in Mhich the 
predominating s 3 'mptom is vomiting which is not the result of 
the tjTie of feedmg The first group of 2 cases represents the 
tj'pe of vomiting due to mechanical obstruction at the p 3 *Iorus, 
and the second group of 2 cases, vomiting due to toxemia from 
focal mfection located m the ears and mastoid 

GROUP I 

Case I — C W , seven months of age 
Family History — ^Negatne Onl 3 ^ child No miscarriases 
Normal pregnanc 3 ’’ Normal labor and no diseases of the new- 
born Birth weight 7§ pounds Breast fed 

Personal History — I saw this case at the home when the 
child was three weeks of age with a histoix' of spitting up and 
occasionall 3 * a onutmg wnth force 

Physical Examination — ^Dislcosed an epigastnc waie and 
apparentl 3 * no loss m weight The child was placed on a tluck 
gruel feedmg prior to nursmg The infant has remamed under 
m 3 " obsen ation until the present, and dunng this time has con- 
tmued to gam m weight 

At SIX and a half months of age the baby weighed 17 pounds 
This weight represents a httle better than a normal gam, in an 
infant at slx months of age the average weight is 15 pounds, S 
ounces The mother wanted to know' whether the child would 
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continue to need thick gruel feeding, as she found that e\ei> 
tune the child was not given the tluck gruel feeding the vomit- 
ing would recur The mother was discouraged, although the 
child was doing very well She msisted on haAung the child 
operated on, as she knew of several cases under our treatment in 
which children had vomited and had no further trouble after 
operation She w'as advised to place the child in the hospital 
for operation 

Chntcal History — ^The particular pomts are 

1 Has vomited a little practically ever since the second week 
of life 

2 During the fourth and fifth months of life did not \oniit 
as much 

3 Has been able to keep down only gruels 

4 Always vomited liquids 

Physical Examination — ^This was a well-nourished child 
The heart and lungs were normal Abdomen normal, except 
for the epigastric wave following feeding The stools w'ere 
normal 

A Rammstedt operation for congemtal hjqicrtrophic stenosis 
of the pylorus was performed with ether anesthesia by Dr 
Alfred Browm 

There was a thickening of the muscular coat of the pylorus 
and first part of the duodenum, which is about an inch m length, 
and forms a distinct constnction of the gut at that point 

A small fragment measunng 2 mm m diameter was removed 
from this constriction for microscopic examination ^Iicro- 
scopic examination showed it to consist of fibrous tissue The 
nuclei were qmte small and well differentiated, and they were 
w ell separated by interstitial substance No blood-vessels could 
be identified in the section A diagnosis of fibroma was made 

Followmg the operation the child was given fluids and an 
ounce of 5 per cent glucose each hour the first three hours, then 
the glucose was alternated wuth an ounce of the formula Twenty- 
four hours later the child was placed upon the bottle and given 
a formula, and within a week the child w'as on a diet which was 
regular for its age 
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Since then the child has been made an imeventfnl recovery, 
the vonuting has ceased, and its condition at the present time is 
very good 

Case n — Baby H , seven -weeks of age 
Family ffts/ory —Negative Only child No miscamages 
Normal pregnancy Normal labor, and no diseases of the nevr- 
bom Birth -weight S pounds, 3 ounces Present -weight 9 
pounds, 10 ounces 

Personal History — ^The child did \ety -well the first two weeks 
of hfe Then it began spittmg up and occasionally vomitmg 
For the past two weeks the vomitmg has become more pro- 
nounced and projectile m character Bowel movements are 
greemsh m color Urme scanty dunng the past twenty-four 
hours Vomits practically every feedmg The child is breast 
fed, but loses weight It had no fever 

Examination — ^Physical exammation discloses a fairly well- 
nounshed child, diowmg, howeA er, a marked dehydration The 
heart and lungs are normal A very distmct epigastnc wave 
can be seen On palpation of the abdomen between the um- 
bilicus and the costal margin a distmct tumor can be fdt An 
operation was performed -with ether anesthesia, reveahng a 
tumor at the pjdorus which is unusually long (about mch) 
and made up of two masses -with a constriction between them 
The Rammstedt procedure -was chosen, and the abdomen fiUed 
-with salt solution and dosed 

The child was gi\en the usual treatment followmg the op- 
eration and -was placed upon the breast thirty-six hours later 
These cases usually remam m the hospital five or six da3'S and 
then are discharged and are kept under observ^ation the first 
3’ear, the growth and feedmg bemg checked at mtervals 

The diagnosis of hjiiertrophic stenosis of the p3dorus is based 
upon the foUo-wmg dmical signs Usually the rTnlH is normal or 
above weight at birth It apparentl3- progresses normall3' on 
breast feedmg the first few we^, but usually between the sec- 
ond and fourth week the mfant begms vomitmg, at first once or 
twice a day and gradually more often, takmg on a more forceful 
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type, which is called projectile vomiting I have seen cases of 
pyloric stenosis witli symptoms a few days following birth, 
and have had 2 cases m winch operation was performed witlun 
the first ten days after birth, but these are the exception and 
not the rule Rapid loss of weight and dehj’^dration depends upon 
the amount of obstruction If the abdomen is carefully watched 
immediatclj’’ follow'ing the intake of fluids there will be noticed 
waves of the stomach passing from the left costal margin over 
the epigastrium to the right costal margin This is more marked 
m cases in w'hicli tliere is a rapid loss of w'eight In case of long 
standing, as the stomach enlarges, the wall hypertrophies in 
order to take care of the feedings There is a certain amount of 
retention Oftentimes the infant w'lll retain one or two feedings 
and then vomit a larger amount than actually given at that one 
particular feeding This shows a retention of the food from one 
feeding to another This also can be demonstrated by giving 
the child a test-meal with banum and making a radiograpliic 
examination 

We have found that the diagnosis can be made m over 90 
per cent of the cases by chnical signs without the laboratory 
findings, and the diagnosis proved by operation in all the cases 
In a certain percentage of cases a freely movable tumor as large 
as a hazelnut can be palpated between the umbihcus and right 
costal arch In examming for the tumor it is necessary to have 
warm fingers and to give the infant either a feeding or have it 
suck on a bottle of water to relax the muscles of the abdomen 
and keep it from crying If these cases with the history of yellow 
stool showing that a certam amount of food is passing through, 
and with no marked dehydration, are seen early, prior to much 
loss in weight, or if the child weighs within 25 per cent of its 
normal weight for age, gruel feeding or medical measures can be 
tried If under these conditions the cluld retains the food and 
gams in weight or remains stationary for a few days, and then 
gains m w’eight, an operation may not be necessary Gruel feed- 
ings were first recommended by Dr Sauer, of Evanston, and later 
by Dr Langley Porter, of San Franasco The gruel feeding is 
made as follows 10 ounces of boiled skimmed milk , 5 tablespoons- 
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ful ot barley flour, cream of wheat, or nee flour, water 10 ounces, 
dextnmaltose or milk sugar 2 or 4 tablespoonsful The flotir 
IS mixed with the water making a paste, then the w ater is slowly 
added with stirnng to pre\*ent the flour becommg lumpy, and 
the sugar added to the water and flour The mixture is heated 
o\er an open flame for fifteen minutes, and tlien the nulk is 
added The entire mixture is now placed m a double boiler for 
an hour or longer until it is of such consistency that it will not 
run off the inverted spoon It is fed to the infant through a 
hxgiea mpple winch is split across the tip, and placed m the 
child's mouth, the gruel being put into the nipple, from which the 
diild sucks It, another method is to put it upon a tongue de- 
pressor and plaang this tongue blade on the back of tlie tongue 
With another tongue blade the gruel is sho\ cd off We have been 
successful m quite a number of cases which we recognize as 
partial pxloric obstruction 

We are not justified m followmg this hue of treatment in 
many of the cases unless the infant can be kept under close ob- 
servation We know that the operative treatment is simple and 
the mortahty is practically ml in cases that are seen early The 
case seen while sUll on the breast, whose mother has a suSident 
amount of nulk, is a good operatixe risk because followmg opera- 
tion the child can be kept on tlie breast and fed as a normal 
breast-fed infant 

In order to succeed with grud feeding it is necessarx* to hax e 
the complete cooperation of the mother The objections to this 
treatment m our expenence arc 

1 Failure to carrj* out the necessary details 

2 The slow gam 

3 Parents becommg discouraged and abandon treatment 

4 Changmg the physiaan for further expermients 

5 Danger of sudden high fever due to starch indigestion 

Wehaxe found the Fredd-Ramnistedt operation the smiplest 

and best operative procedure 

Dtffcrcnlw! D:agnosis ~Ia congemtal atresia of esophagus 
vomitmg or overflow occurs durmg the feeding and is present 
from birth Vonuting in atresia or congenital obstruction be- 
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yond the pylorus is not of the same character, and the matenal 
vomited contains bile To-ac vomiting shows no signs of an 
obstructive sjunptom 


GROUP n 

Case in — ^Babj’^ O’D , four months of age 
Family History — ^Bom August 7, 1927 at the University 
Hospital Normal delivery Birth w'Cight 7 pounds Breast 
fed until December 7th Two other children living and well, 
ages three and a half and five years Father h\ang and well 
Mother h\'mg and well Baby w'as taken off the breast and placed 
on Eagle Brand, and the milk w^as given according to directions 
on the can On December 16th baby was taken to the City 
Ml Sion and was domg fairly Tvell until December 29th, when it 
began to regurgitate feedmgs There was very marked loss in 
weight, and the baby was sent to the hospital for treatment 
Physical Examination on Admittance — ^The eyes seemed 
glassy and stanng There was a rash in the groins, armpits, and 
imder the chin Weight 14 pounds, 51 ounces Regurgitated 
feedmg Marked dehydration 

The skin was dry and lacked turgor Examination of the 
nose and throat showed a shght redness and shght discharge 
from posterior nares Examination of the ears showed a dull 
membrane with no bulging The heart and lungs were negative 
The abdomen was negative Temperature on admittance 99" F 
The child was apparently very septic and delydrated The in- 
fant was placed on protein milk which was regurgitated im- 
mediately In spite of gavage and lavage it continued to vomit 
Intrapentoneal mjections of from 200 to 500 c c of normal sahne 
were given twice a day to combat the dehydration 

Laboratory Findings — ^The urme was negative The red 
blood-cell count was 4,570,000, hemoglobm, SO per cent , Uie 
white blood-cell coimt was 9000, polymorphonuclears, 60 per 
cent , lymphocytes, 40 per cent 

Paracentesis of the left ear showed a bloody fluid and the 
nght ear some bloody flmd The child lost 8 ounces the first 
twenty-four hours It was m an extremely dangerous condition. 
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a diagnosis of mastoiditis was made and a double mastoidectomj’’ 
was performed on December 21st under local anesthesia by 
Dr Callfas The timp. for op enin g and drainmg both mastoids 
was thirty-five imnutes The mastoid was large enough to admit 
the httle finger and pus was found m both ears A culture showed 
a Streptococcus hiemoljticus The child contmued to lose 
weight and contmued to vomit Various feedmgs were tried 
Ihtrapentoneal and mtravenous mjections of glucose were 
gi\ en Temperature gradually rose until on the third and fourth 
day It reached 105° F , and persisted between 101° and 105° F 
until death occurred on Januaiy 11, 1928 The last few daj*s of 
life the child showed eindence of consohdation at apex of nght 
lung and base of left 

Diagnosis was made of double mastoiditis, severe toxemia, 
and vomiting due to toxemia which we were unable to control by 
vanous methods 

Anatomic diagnosis was bilateral otitis media, bilateral mas- 
toiditis, recent surgical masions of both mastoid areas, pneu- 
moma with consohdation of the apex of the right lung and base 
of the left, hj’peremia and edema of the bram, cloud}’’ swelling 
of the hver, spleen, and kidneys, fatty changes of the hver 

Case IV. — ^Baby S , two months of age 

Family History — ^Normal pregnancy Normal deh\ ery No 
neonatonum Birth weight 9 pounds ilother and father well 
Two other children hvmg and well 

Feeding History — ^Breast fed first two weeks Was taken off 
the breast by the doctor Child did not gam, and accordmg to 
the mother the milk did not agree with the baby, as it cned con- 
tinuously and had curds m the stools The baby was placed 
upon proprietary foods, and did not do well Various formulas 
were given, but the child did not gam m weight, and it was ad- 
imtted to the ho'pital as a feeding case The first week the 
child made a rapid gam m waght and apparently did veiy wdl 
on a modified milk formula Dunng this first week the rhild 
gamed 12 ounces and then within twentj’-four hours had lost 
m weight 4 ounces, and the followmg morning a loss of 8 ounces 
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Child began vomiting Slight rise in temperature Frequent 
bowel movements 

The evammation of the ears showed a slight bulging and red- 
ness and dull drums m both ears Paracentesis of both ears Mas 
done and a cloudy fluid exuded through the openings Within 
twelve hours the child ceased vomiting and temperature returned 
to normal Infant is gradually gaming m m eight again In the 
past Meek since tlie paracentesis, the child has gained S ounces, 
the vomiting has ceased, and the stools have returned to normal 

These 2 cases present certain types in infection in infants 
that are often overlooked, for mthout a thorough examination 
many times the feeding is blamed and the actual cause is o\ er- 
looked If there is a sudden loss m m eight and dehydration or 
boM’el disturbance m a feeding case that has been apparentl}' 
doing well, and the food has been agreeing, do not make a change 
in the food until a thorough examination discloses that there is 
no disturbance elseu'here I think we are apt to place the blame 
on the food Mithout thoroughly searching for other causes of 
vomiting and disturbances This subject has been ^ery thor- 
oughly discussed m the last few 3’^ears Six years ago Jeans re- 
ported on focal infection and bowel trouble in infants Three 
3 ears ago Dr Marriott’s article on imddle-ear and intestinal dis- 
turbances was pubhshed Others arc Dr Floyd’s article, “An- 
hydremia Mastoiditis Simulatmg Alimentary Intoxication,” and 
Dr hlarriott’s later article on “Remote Results of Certain Focal 
Infections Occurring Dunng Infanc3’' and Childhood ” Many 
other articles hax e been wntten in the past three or four \ ears 
on this subject We hax e knoxvn for a number of 3'ears that upper 
respiratorj’’ infections and infections of paranasal sinuses otitis 
media, and mastoiditis, cause a sex ere toxic disturbance and dis- 
turbance in the metabolism The S3Tnptoms referable to the 
alimentary tract happen to be more marked, and this fact di- 
rects our attention more to the ahmentary tract than to the real 
cause of the condition Otitis media occurs in the summer mon ths 
as well as in the xvmter, and a careful feedmg histor3 will de- 
termine whether or not the feeding per sc is the cause of the x omit- 
ing, or whether the intestmal disturbance is due to a parenteral 
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\ new \^ork— that’s what this reallj is In revising his 
work Dr Grates rewrote complete sections, in- 
serted new chapters, deleted whole sections — ^virtually 
rewrote the book* It was necessary to reset it from 
cover to cover 

All the advances of the last five years are reflected in 
this Edition. Subjects either entirelj new or completely 
rewritten are The ph>siology of menstruation and ovula- 
tion, endocrinology, organotherapy, gjnecologic tumors, 
etiology of cancer, the radium treatment of cervical can- 
cer, diathermy, protein therapy, leukoplakia and kraurosis, 
constitutional leukorrhea, rare inflammations and tumors 
of the external genitals, rare tumors of uterus and ovaries 
In the section devoted to surgical technic there are a 
number of new illustrations and full descriptions of several 
new operations Important changes are reflected m the 
operations for procidentia and retroversion 

This work of Dr Graves is original in conception and 
m execution It is based upon Dr Graves’ personal 
experience It is strong on dtffermltal dtagnosts Two 
entire sections Iprer SOO pages) are devoted to «o«- 
surgical g)necologj Gynecologic sui^erv is clearly de- 
scribed in the text, and vividly illustrated m the author’s 
beautiful illustrations 

a B M D Professor ct Gyntcolow Bt Han-ari Medical 
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